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Overview of the Permit Modification Request

This document contains a Class 2 Permit Modification Request (PMR) for the Hazardous Waste
Facility Permit (HWFP) at the Waste Isolation Pilot Plant (WIPP), Number NM4890139088-TSDF
hereinafter referred to as the WIPP HWFP.   

This PMR is being submitted by the U.S. Department of Energy (DOE), Carlsbad Field Office and
Washington TRU Solutions LLC, collectively referred to as the Permittees, in accordance with the
WIPP HWFP, Condition I.B.1 (20.4.1.900 New Mexico Administrative Code (NMAC)
incorporating Title 40, Code of Federal Regulations (CFR), §270.42(b)).   The modification will
establish specific criteria for the assignment of headspace gas volatile organic compound (VOC)
concentration values in lieu of headspace gas sampling and analysis for the characterization of
waste containers belonging to Los Alamos National Laboratory (LANL) sealed sources waste
streams.  These changes do not reduce the ability of the Permittees to provide continued
protection to human health and the environment.

The requested modification to the WIPP HWFP and related supporting documents are provided in
this PMR.  The proposed modification to the text of the WIPP HWFP has been identified using a
double underline and a revision bar in the right hand margin for added information, and a strikeout |
font for deleted information.  All direct quotations are indicated by italicized text.  The following
information specifically addresses how compliance has been achieved with the WIPP HWFP
requirement, Permit Condition I.B.1 for submission of this Class 2 PMR.

1. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(i)), requires the
applicant to describe the exact change to be made to the permit conditions
and supporting documents referenced by the permit.  

The LANL sealed sources waste streams are generated by the activities of the DOE Off-Site
Source Recovery Project (OSRP) managed by LANL.  The mission of the OSRP is defined by
the U.S. Congress in Conference Report 107-593, to accompany House Resolution 4775,
Making Supplemental Appropriations for Further Recovery from and Response to Terrorist
Attacks on the United States For the Fiscal Year Ending September 30, 2002, and for Other
Purposes, http://www.cfo.doe.gov/budget/billrept/fy02/02supp_conf_hrpt_107-593.pdf. House
Resolution 4775 subsequently became Public Law 107-206.  The OSRP mission is funded by
Public Law 107-206, Making Supplemental Appropriations for Further Recovery from and
Response to Terrorist Attacks on the United States For the Fiscal Year Ending September 30,
2002, and for Other Purposes,  http://www.cfo.doe.gov/budget/billrept/fy02/02supp_PL_107-
206.pdf. Conference Report 107-593 (page 142) shows $10,000,000 for the “Return of
Domestic Sealed Sources” under the heading of “Defense Nuclear Nonproliferation”.  Public Law
107-206 shows $100,000,000 for “Defense Nuclear Nonproliferation” (page 32) of which
$10,000,000 is designated by Conference Report 107-593 for the “Return of Domestic Sealed
Sources”.  The scope of the OSRP is to recover, transport, and store at LANL radioactive sealed
sources that are not currently being used.  A sealed source is defined by 10 CFR §30.4 and 10
CFR §70.4 as any special nuclear material or byproduct material that is encased in a capsule
designed to prevent leakage or escape of the special nuclear material or byproduct material.
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For many years, radioactive sealed sources have served a number of unique technical functions
in commercial, academic, medical, and government applications. However, many sealed sources
have become excess and unwanted. Thousands that are Greater Than Class C (GTCC) have no
disposition path, and their owners face the dilemma of providing safe storage while they no longer
have a useful purpose. Increasing numbers are orphaned, abandoned, or stored with inadequate
safety and security measures. The DOE estimates that more than 14,000 excess and unwanted
sealed sources will require OSRP management through FY 2010, including sealed sources
already recovered by DOE of which approximately 500 drums of these sources will be destined
for WIPP. 

The long-lived nature of the radionuclides involved requires planning for long-term management.
Highly radioactive sources can present public health and safety hazards, including severe and
fatal injuries if improperly handled.  Recently, radioactive sealed sources have gained additional
national attention because of security threats posed by terrorist use for radiological dispersal
devices, or “dirty bombs.” Because of the nuclear weapons implication, sealed sources containing
Pu-239 are considered to be of “High Attractiveness” by DOE Nuclear Material Management
Orders and subject to strict security measures during storage. Storage space for High
Attractiveness material is severely limited at LANL requiring that a shipment of Pu-239 sources,
packaged as waste, must leave the site and be placed in disposal at WIPP before another
shipment of sources could be received at LANL.  

High Attractiveness materials which must be sampled for VOCs in the headspace gas must be
taken to the waste characterization area and must wait the required time for the drum age criteria
to be met (152 days).  During this time they must remain under guard in accordance with DOE
Orders.  This provides an undue burden upon LANL security forces and an additional expense
that is not warranted.

Under the existing WIPP HWFP these sources would be required to undergo the same
characterization activities as contact handled transuranic mixed waste.  Specifically of importance
to this PMR are the headspace gas requirements.  These requirements dictate that every mixed
waste container or statistically selected containers from waste streams that meet the conditions
for reduced headspace gas sampling listed in Section B-3 will be sampled and analyzed to
determine the concentrations of VOCs in headspace gases.

This PMR proposes to assign headspace gas VOC concentration values which are attributable to
the packaging material, in lieu of headspace gas sampling and analysis, to radioactive sources
that are sealed, certified as U.S. Department of Transportation (DOT) special form radioactive
material, and do not contain VOCs in the source material.  The PMR delineates criteria for the
assignment of headspace gas VOC concentration values in lieu of headspace gas sampling and
analysis for the characterization of qualifying containers of sealed sources.  Compliance with the
defined criteria must be determined and documented as part of the LANL acceptable knowledge
(AK) record and the LANL visual examination (VE) technique.

The assignment of packaging specific headspace gas VOC concentration values in lieu of
headspace gas sampling and analysis is proposed for LANL sealed sources containers based
primarily on the following key criteria:

• The LANL inventory under consideration consists only of sealed sources that are certified
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as DOT special form Class 7 (radioactive) material, or equivalent, which is defined by
49 CFR §173.403 as Class 7 (radioactive) material which satisfies the following
conditions: (1) It is either a single solid piece or is contained in a sealed capsule that can
be opened only by destroying the capsule; (2) The piece or capsule has at least one
dimension not less than 5 millimeters (0.2 inch); and (3) It satisfies the test requirements
of 49 CFR §173.469.  Among other test requirements, 49 CFR §173.469 specifies that
the special form radioactive material may not break or shatter when subjected to the
impact, percussion, or bending test, may not melt or disperse when subjected to the heat
test, and after each test, leaktightness or indispersibility of the specimen must be
determined.

• The sealed sources do not include VOCs or VOC-bearing materials and the outermost
casings of the sealed sources are metal or similar non-VOC bearing material.  The sealed
sources are subject to the same hazardous waste determinations and associated
hazardous waste number assignments as other waste characterized under the HWFP.

• The determination of the impact of packaging materials on the VOCs in the headspace
gas from containers of sealed sources is detailed in Attachment D entitled: “Headspace
Gas Sampling and Analysis Evaluation for LANL Sealed Sources”. 

The addition of a new Section B-3a(1)(iii) is proposed to specify the criteria for assignment of
headspace gas VOC concentration values in lieu of headspace gas sampling and analysis for the
characterization of containers belonging to LANL sealed sources waste streams.  These criteria
require that compliance be determined and documented as part of the LANL AK record and the
LANL VE technique.  The use of the LANL VE technique at the time of packaging is proposed for
the verification and documentation that sealed sources are the only non-packaging items in the
container, each sealed source is no greater than four liters in size, and the outer casing of each
sealed source is of a non-VOC bearing material.  The use of the LANL AK record is proposed for
the evaluation and documentation that the contents of each container meet the definition of
sealed sources, each sealed source is certified as DOT special form radioactive material, the
integrity of each sealed source has been validated by contamination survey results, and no VOCs
or VOC bearing materials are constituents of the sealed sources.  Such information is easily
known for sealed sources, which were manufactured according to a strict set of procedures. 
Attachment C of this PMR describes the types of AK documentation available for use in
demonstrating compliance with the proposed criteria for LANL sealed sources containers.

Because no VOCs are present in the sealed sources, a headspace gas sample of a container
with sealed sources would represent only the VOCs resulting from the packaging materials. 
These VOCs are not related to the sealed sources in the container, however, they could
potentially contribute to VOC emissions from the disposal unit.  To identify and quantify these
VOCs, headspace gas samples were collected from ten empty 55-gallon drums containing only
the materials used to package the sealed sources.  These drums contained no sealed sources. 
The evaluation of the headspace gas sampling and analysis results is provided in a report entitled
Headspace Gas Sampling and Analysis Evaluation for LANL Sealed Sources, a copy of which
is provided as Attachment D of this PMR.  This report also presents data on other potential
sources of VOCs from the packaging materials including radiolysis.  The report documents the
determination of VOC concentration values for assignment to the LANL sealed sources



4

containers for reporting target analytes as required by WIPP HWFP Module II, Section II.C.3.i
and for tracking compliance with the room-based VOC emissions limits established in WIPP
HWFP Module IV, Table IV.D.1 for protection of human health and the environment.

A new Section B-3a(1)(iii) has been added to specify criteria for the contents of a container
belonging to a LANL sealed sources waste stream that must be met for assignment of headspace
gas VOC concentration values in lieu of headspace gas sampling and analysis for
characterization of that container.  Section B-3a(1)(iii) also specifies requirements for the
determination of the VOC source term to be assigned to qualifying containers.  For consistency,
the addition of Section B-3a(1)(iii) requires the revision of the Attachment B Table of Contents; 
revision of text in Sections B-3a(1), B-3d, B-3d(1), B-3d(2), B1-1a(1), B1-1a(2), B3-2, and B4-3d;
and revision of Tables B-6, B3-12, and B3-13.  In addition, Sections B3-10b(1) and B3-10b(2)
have been revised to require the Site Project Quality Assurance Officer and the Site Project
Manager to ensure that the VOC source term is properly developed and/or used in accordance
with Section B-3a(1)(iii) for LANL sealed sources waste streams.  Text has been added to
Section B3-12b(2) to require the inclusion in the Characterization Information Summary of the
VOC source term determination data for LANL sealed sources waste streams.  Section B4-2c
has been revised to specify the additional AK documentation requirements for LANL sealed
sources containers meeting the criteria of Section B-3a(1)(iii).  Attachment B6 has been revised
to reflect revisions to these sections, as appropriate.  Details of these revisions are summarized
in Attachment A of this PMR.

The NMED has suggested that a container holding sealed sources be randomly selected by
NMED and the information showing the AK information documenting the criteria proposed for B-
3(a)(1)(iii) has been met and be submitted with this revised PMR.  This information serves as a
sample of the waste characterization information that the NMED commented was absent from the
previous submittal of this PMR.  Those data are included in Attachment E fo this PMR.  A listing of
all changes to this revised PMR are included as an attachment to the Table of Changes.

The proposed changes to the WIPP HWFP text are presented in Attachment B of this PMR.

2. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(ii)), requires the applicant
to identify that the modification is a Class 2 modification.

The proposed modification is classified as a Class 2 permit modification because it is considered
an other change to waste sampling and analysis methods in accordance with 20.4.1.900 NMAC
incorporating 40 CFR §270.42 Appendix I, Item B.1.d.  This classification is consistent with a
similar PMR submitted to the New Mexico Environment Department (NMED) in April 2000, and
approved in August 2000, concerning reduced headspace gas sampling for waste streams that
meet criteria now established in Sections B-3a(1)(i) and B-3a(1)(ii).

4. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(iii)), requires the applicant
to explain why the modification is needed.

The proposed modification is needed to obtain relief from characterization requirements that
should not be applied to the LANL sealed sources waste streams.  These changes to the
headspace gas characterization requirements are requested because these are non-VOC



5

bearing waste streams and it is therefore, unnecessary to perform this characterization
technique.  

The WIPP HWFP issued by the NMED in October 1999 required headspace gas sampling and
analysis of 100 percent of mixed contact-handled transuranic waste containers (WIPP HWFP
Module II, Section II.C.3.i) and that non-mixed TRU waste will be characterized to the same
degree as mixed TRU waste (WIPP HWFP Module IV, Section IV.B.2.b).  The WIPP HWFP was
modified via Class 2 Modifications on August 8, 2000, to allow reduced headspace gas sampling
for waste streams that do not contain VOC’s.  The HWFP currently allows for the application of
statistical headspace gas sampling and analysis requirements when characterizing waste
streams that have no VOC-related hazardous waste numbers assigned or which have undergone
thermal processing.  Sections B-3a(1)(i) and B-3a(1)(ii) establish criteria for qualifying such
waste streams for statistical sampling and analysis. 

This PMR proposes a headspace gas characterization process for a specific debris waste
stream (sealed sources) that is very similar to those allowances previously approved. This PMR
establishes specific criteria for the assignment of headspace gas VOC concentration values in
lieu of headspace gas sampling and analysis for the characterization of containers belonging to
LANL sealed sources waste streams.  In addition, the PMR establishes additional AK and VE
technique requirements that must be met by LANL for qualifying sealed sources containers under
these criteria. 

An urgency based on issues of homeland security is associated with the characterization and
permanent disposal of the LANL sealed sources waste streams.  Subsequent to the events of
September 11, 2001, and based on homeland security concerns the DOE and the U.S. Congress
have identified significant risk associated with the large number of excess and unsecured sealed
sources remaining in the environment and have directed the DOE to accelerate recovery and
disposition of the known backlog of sealed sources (Conference Report 107-593 to accompany
House Resolution 4775,Making Supplemental Appropriations for Further Recovery from and
Response to Terrorist Attacks on the United States For the Fiscal Year Ending September 30,
2002, and for Other Purposes,).  This recovery is to be completed by the OSRP in an 18-month
period that began in October 2002.  Disposition of these recovered sources in a timely manner is
essential to national security.  It is estimated that the OSRP activities could result in approximately
500 containers being shipped from LANL to WIPP for disposal.

4.  20.4.1.900 NMAC (incorporating 40 CFR §270.42 (b)(1)(iv)), requires the applicant
to provide the applicable information required by 40 CFR §§270.13 through
270.21, 270.62 and 270.63.

The regulatory crosswalk describes those portions of the WIPP HWFP that are affected by this
PMR.  Where applicable, regulatory citations in this modification reference Title 20, Chapter 4,
Part 1, NMAC, revised June 14, 2000, (incorporating 40 CFR Parts 264 and 270).  40 CFR
§§270.16 through 270.21, 270.62 and 270.63 are not applicable at WIPP.  Consequently, they
are not listed in the regulatory crosswalk table.  40 CFR §270.23 is applicable to the WIPP
Hazardous Waste Disposal Units (HWDUs).  This modification does not impact the conditions
associated with the HWDUs.
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5.  20.4.1.900 NMAC (incorporating 40 CFR §270.11(d)(1) and 40 CFR §270.30(k)),
requires any person signing under paragraph a and b must certify the document
in accordance with 20.4.1.900 NMAC.

The transmittal letter for this PMR contains the signed certification statement in accordance with
Module I.F of the WIPP HWFP.
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Regulatory Crosswalk

Regulatory
Citation(s)
20.4.1.900 NMAC
(incorporating 40
CFR Part 270)

Regulatory
Citation(s)
20.4.1.500 NMAC
(incorporating
40 CFR Part 
264)

Description of Requirement

Added or Clarified Information

Section of the
HWFP  Yes No

§270.13 Contents of Part A permit application Attachment O,
Part A T

§270.14(b)(1) General facility description Attachment A T
§270.14(b)(2) §264.13(a) Chemical and physical analyses Attachment B T
§270.14(b)(3) §264.13(b) Development and implementation of

waste analysis plan
Attachment B 

T
§264.13(c) Off-site waste analysis requirements Attachment B T

§270.14(b)(4) §264.14(a-c) Security procedures and equipment Attachment C T
§270.14(b)(5) §264.15(a-d) General inspection requirements Attachment D T

§264.174 Container inspections Attachment D T
§270.23(a)(2) §264.602 Miscellaneous units  inspections Attachment D T
§270.14(b)(6) Request for waiver from

preparedness and prevention
requirements of Part 264 Subpart C

NA

§270.14(b)(7) 264 Subpart D Contingency plan requirements Attachment F T
§264.51 Contingency plan design and

implementation
Attachment F

T
§264.52 (a) & (c-
f)

Contingency plan content Attachment F
T

§264.53 Contingency plan copies Attachment F T
§264.54 Contingency plan amendment Attachment F T
§264.55 Emergency coordinator Attachment F T
§264.56 Emergency procedures Attachment F T

§270.14(b)(8) Description of procedures,
structures or equipment for:

Attachment E
T

§270.14(b)(8)(i) Prevention of hazards in unloading
operations (e.g., ramps and special
forklifts)

Attachment E

T
§270.14(b)(8)(ii) Runoff or flood prevention (e.g.,

berms, trenches, and dikes)
Attachment E

T
§270.14(b)(8)(iii) Prevention of contamination of water

supplies
Attachment E

T
§270.14(b)(8)(iv) Mitigation of effects of equipment

failure and power outages
Attachment E

T
§270.14(b)(8)(v) Prevention of undue exposure of

personnel (e.g., personal protective
equipment)

Attachment E

T
§270.14(b)(8)(vi)
§270.23(a)(2)

§264.601 Prevention of releases to the
atmosphere

Module II
Module IV

Attachment M2
Attachment N T

264 Subpart C Preparedness and prevention Attachment E T
§264.31 Design and operation of facility Attachment E T
§264.32 Required equipment Attachment E

Attachment F T
§264.33 Testing and maintenance of

equipment
Attachment D

T
§264.34 Access to communication/alarm

system
Attachment E

T
§264.35 Required aisle space Attachment E T



Regulatory
Citation(s)
20.4.1.900 NMAC
(incorporating 40
CFR Part 270)

Regulatory
Citation(s)
20.4.1.500 NMAC
(incorporating
40 CFR Part 
264)

Description of Requirement

Added or Clarified Information

Section of the
HWFP  Yes No
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§264.37 Arrangements with local authorities Attachment F T
§270.14(b)(9) §264.17(a-c) Prevention of accidental ignition or

reaction of ignitable, reactive, or
incompatible wastes

Attachment E

T
§270.14(b)(10) Traffic pattern, volume, and controls,

for example:
Identification of turn lanes
Identification of traffic/stacking
lanes, if appropriate
Description of access road surface
Description of access road load-
bearing capacity
Identification of traffic controls

Attachment G

T
§270.14(b)(11)(i)
and (ii)

§264.18(a) Seismic standard applicability and
requirements

Part B, Rev. 6
Chapter B T

§270.14(b)(11)(iii-v) §264.18(b) 100-year floodplain standard Part B, Rev. 6
Chapter B T

§264.18(c) Other location standards Part B, Rev. 6
Chapter B T

§270.14(b)(12) §264.16(a-e) Personnel training program Permit Module II
Attachment H     T  

§270.14(b)(13) 264 Subpart G Closure and post-closure plans Attachment I & J T
§270.14(b)(13) §264.111 Closure performance standard Attachment I T
§270.14(b)(13) §264.112(a), (b) Written content of closure plan Attachment I T
§270.14(b)(13) §264.112(c) Amendment of closure plan Attachment I T
§270.14(b)(13) §264.112(d) Notification of partial and final

closure
Attachment I

T
§270.14(b)(13) §264.112(e) Removal of wastes and

decontamination/dismantling of
equipment

Attachment I

T
§270.14(b)(13) §264.113 Time allowed for closure Attachment I T
§270.14(b)(13) §264.114 Disposal/decontamination Attachment I T
§270.14(b)(13) §264.115 Certification of closure Attachment I T
§270.14(b)(13) §264.116 Survey plat Attachment I T
§270.14(b)(13) §264.117 Post-closure care and use of

property
Attachment J

T
§270.14(b)(13) §264.118 Post-closure plan; amendment of

plan
Attachment J

T
§270.14(b)(13) §264.178 Closure/containers Attachment I T
§270.14(b)(13) §264.601 Environmental performance

standards-Miscellaneous units
Attachment I

T
§270.14(b)(13) §264.603 Post-closure care Attachment I T
§270.14(b)(14) §264.119 Post-closure notices Attachment J T
§270.14(b)(15) §264.142 Closure cost estimate NA T

§264.143 Financial assurance NA T
§270.14(b)(16) §264.144 Post-closure cost estimate NA T

§264.145 Post-closure care financial
assurance 

NA
T

§270.14(b)(17) §264.147 Liability insurance NA T
§270.14(b)(18) §264.149-150 Proof of financial coverage NA T
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§270.14(b)(19)(i),
(vi), (vii), and (x)

Topographic map requirements
Map scale and date
Map orientation
Legal boundaries
Buildings
Treatment, storage, and disposal
operations
Run-on/run-off control systems
Fire control facilities

Attachment O
Part A

Part B, Rev. 6
Chapter B, E

T
§270.14(b)(19)(ii) §264.18(b) 100-year floodplain Attachment O

Part A
Part B, Rev. 6
Chapter B, E T

§270.14(b)(19)(iii) Surface waters Attachment O
Part A

Part B, Rev. 6
Chapter B, E T

§270.14(b)(19)(iv) Surrounding Land use Attachment O
Part A

Part B, Rev. 6
Chapter B, E T

§270.14(b)(19)(v) Wind rose Attachment O
Part A

Part B, Rev. 6
Chapter B, E T

§270.14(b)(19)(viii) §264.14(b) Access controls Attachment O
Part A

Part B, Rev. 6
Chapter B, E, F T

§270.14(b)(19)(ix) Injection and withdrawal wells Attachment O
Part A

Part B, Rev. 6
Chapter B, E, F T

§270.14(b)(19)(xi) Drainage on flood control barriers Part B, Rev. 6
Chapter B, E, F T

§270.14(b)(19)(xii) Location of operational units Part B, Rev. 6
Chapter B T

§270.14(b)(20) Other federal laws
Wild and Scenic Rivers Act
National Historic Preservation Act
Endangered Species Act
Coastal Zone Management Act
Fish and Wildlife Coordination Act
Executive Orders

Part B, Rev. 6
Chapter K

T
§270.15 §264 Subpart I Containers Attachment M1 T

§264.171 Condition of containers Attachment M1 T
§264.172 Compatibility of waste with

containers
Attachment M1

T
§264.173 Management of containers Attachment M1 T
§264.174 Inspections Attachment D

Attachment M1 T
§270.15(a) §264.175 Containment systems Attachment M1 T
§270.15(c) §264.176 Special requirements for ignitable or

reactive waste
Attachment E
Permit Module II T

§270.15(d) §264.177 Special requirements for Attachment E T
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Regulatory
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264)
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Section of the
HWFP  Yes No
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incompatible wastes Permit Module II
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§264.178 Closure Attachment I T
§270.15(e) §264.179 Air emission standards Attachment E

Attachment N T
§270.23 264 Subpart X Miscellaneous units Attachment M2 T
§270.23(a) §264.601 Detailed unit description Attachment M2 T
§270.23(b) §264.601 Hydrologic, geologic, and

meteorologic assessments
Permit Module IV
Attachment M2 T

§270.23(c) §264.601 Potential exposure pathways Permit Module IV
Attachment M2
Attachment N T

§270.23(d) Demonstration of treatment
effectiveness

Permit Module IV
Attachment M2
Attachment N T

§264.602 Monitoring, analysis, inspection,
response, reporting, and corrective
action

Permit Module IV
Attachment M2
Attachment N T

§264.603 Post-closure care Attachment J
Attachment J1 T

264 Subpart E Manifest system, record keeping,
and reporting

Permit Module I
Permit Module II
Permit Module IV
Attachment B T



A-1

Attachment A

Table of Changes



A-2

Table of Changes

Affected Permit Section Explanation for Change

a.1.  Attachment B, Table of Contents The Table of Contents has been revised to reflect the addition of the new
Section B-3a(1)(iii), Sampling Requirements for Waste  Containers of LANL Sealed
Sources Waste Streams.

a.2.  Attachment B, Section B-3a(1) Text has been added to require that LANL sealed sources waste containers that meet
specified conditions must be assigned headspace gas VOC concentration values in
accordance with Section B-3a(1)(iii) in lieu of headspace gas sampling and analysis.

a.3.  Attachment B, Section B-3a(1)(iii) Section B-3a(1)(iii) has been added to specify the following:
• Criteria for the contents of a container belonging to a LANL sealed sources waste

stream that must be met for assignment of headspace gas VOC concentration
values in lieu of headspace gas sampling and analysis for characterization of that
container.  Compliance with each criterion must be determined and documented as
part of the LANL AK record and the LANL VE technique as specified by the
criteria.

• Determination of a packaging VOC source term for containers meeting the criteria.

a.4.  Attachment B, Section B-3d Text has been added to Sections B-3d, B-3d(1), and B-3d(2) to require that LANL
sealed sources waste containers that meet specified conditions must be assigned
headspace gas VOC concentration values in accordance with Section B-3a(1)(iii) in
lieu of headspace gas sampling and analysis.

a.5.  Attachment B, Section B-3d(1)

a.6.  Attachment B, Section B-3d(2)

a.7.  Attachment B, Table B-6 Table B-6 has been revised to add references to sampling requirements for LANL
sealed sources waste containers described in Section B-3a(1)(iii) using the existing
Footnote "a," which refers to Section B-3a(1).

b.1.  Attachment B1, Section B1-1a(1) Text has been added to Sections B1-1a(1) and B3-2 to require that LANL sealed
sources waste containers that meet specified conditions must be assigned headspace
gas VOC concentration values in accordance with Section B-3a(1)(iii) in lieu of
headspace gas sampling and analysis.c.1.  Attachment B3, Section B3-2

c.2.  Attachment B3, Section B3-10b(1) Text has been added to require the Site Project Quality Assurance Officer to ensure by
signature release that for LANL sealed sources waste streams the quality control
provisions for VOC source term development were properly implemented in
accordance with Section B-3a(1)(iii).

c.3.  Attachment B3, Section B3-10b(2) Text has been added to require the Site Project Manager to ensure by signature
release that for LANL sealed sources waste streams the VOC source term was
properly developed and used in accordance with Section B-3a(1)(iii).

c.4.  Attachment B3, Section B3-12b(2) Text has been added to require the inclusion of VOC source term determination data
for LANL sealed sources waste streams in the Characterization Information Summary
that accompanies the Waste Stream Profile Form.

c.5. Attachment B3, Table B3-12 Table B3-12 has been revised to add a new Footnote “a” to indicate that the
headspace gas sampling batch data report is not required for LANL sealed sources
waste containers that meet specific conditions and are assigned headspace gas VOC
concentration values in accordance with Section B-3a(1)(iii).

c.6. Attachment B3, Table B3-13 Table B3-13 has been revised to add a new Footnote “a” to indicate that the
headspace gas analytical batch data report is not required for LANL sealed sources
waste containers that meet specific conditions and are assigned headspace gas VOC
concentration values in accordance with Section B-3a(1)(iii).
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d.1.  Attachment B4, Section B4-2c Text has been added to specify additional AK documentation requirements for LANL
sealed sources waste containers meeting the criteria established in
Section B-3a(1)(iii).

d.2.  Attachment B4, Section B4-3d Text has been added to require that LANL sealed sources waste containers that meet
specified conditions must be assigned headspace gas VOC concentration values in
accordance with Section B-3a(1)(iii) in lieu of headspace gas sampling and analysis.

e.1.  Attachment B6, Table B6-1 • Items 27, 28, and 29 have been revised to reflect revisions to Sections B-3a(1),
B-3d, B-3d(1), and B-3d(2) to clarify that the LANL sealed sources waste
containers that meet specified conditions must be assigned VOC concentration
values in accordance with Section B-3a(1)(iii) in lieu of headspace gas sampling
and analysis.

• Items 40 and 41 have been revised to reflect revisions to Sections B3-10b(1) and
B3-10b(2) to require that the Site Project Manager and the Site Project Quality
Assurance Officer ensure that for LANL sealed sources waste streams the VOC
source term was properly developed and/or used in accordance with
Section B-3a(1)(iii).

• Item 56a has been revised to reflect the revision to Section B3-12b(2) to require
the inclusion of VOC source term determination data for LANL sealed sources
waste streams in the Characterization Information Summary that accompanies the
Waste Stream Profile Form.

e.2.  Attachment B6, Table B6-3 New Item 145a has been added to reflect the revision to Section B4-2c to require the
verification that procedures are in place to assure the collection of supplemental AK as
defined in Section B4-2c for containers that belong to LANL sealed sources waste
streams and meet the criteria specified in Section B-3a(1)(iii).

e.3.  Attachment B6, Table B6-4 • Items 182 and 183 have been revised to reflect the revision to Section B1-1a(1)  to
indicate that headspace gas sampling and analysis is not required for waste
containers that belong to LANL sealed sources waste streams and meet the criteria
specified in Section B-3a(1)(iii).

• New Item 182a has been added to require the verification that the LANL Quality
Assurance Project Plan directs the assignment of VOC concentration values to
waste containers that belong to LANL sealed sources waste streams and meet the
criteria specified in Section B-3a(1)(iii).

• Item 223 has been revised to reflect the revision to Section B3-2 to indicate that
headspace gas sampling and analysis is not required for waste containers that
belong to LANL sealed sources waste streams and meet the criteria specified in
Section B-3a(1)(iii).
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Changes in the Sealed Sources PMR Resubmittal

The following changes have been made to the revised Sealed Sources PMR:

• The approximate number of containers in the sealed sources waste stream has
been provided in the preamble.

• Additional information regarding the national security issues surrounding sealed
sources and the difficulty in storing them at LANL has been discussed in the
overview.

• Various sections of the HWFP have been revised to reflect comments received by
stakeholders.  This includes Section B-3a(1)(iii) which has been revised to include
the following “The integrity of each sealed source must be validated by
documented contamination survey results to meet the requirements of 10 CFR
34.27, which must be assembled as part of the AK documentation”.

• Section B-3a(1)(iii) has further been revised to read: “Headspace gas sampling
and analysis of a waste container containing a pipe overpack component
belonging to the LANL sealed sources waste stream.....”

• Section B-3a(1)(iii) has further been revised to read: “All LANL sealed sources will
be characterized as newly generated waste.”

• Section B-3a(1)(iii) has further been revised to read: “The VOC source term also
must be re-evaluated if any significant (e.g., change in material or change in
manufacturer) is made to the packaging materials....”

• Section B-3a(1) has been revised to read “LANL waste containers that meet the
conditions specified in Section B-3a(1)(iii) for sealed source containers are to be
assigned VOC concentration values as directed in Section B-3a(1)(iii).”

• Attachment E has been added to the PMR which describes the AK available to
verify that no hazardous waste constituents nor VOCs are present in the LANL
sealed source waste stream and to satisfy other relevant data quality objectives.
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Attachment B

Proposed Revised Permit Text
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Proposed Revised Permit Text:

a.1.  Attachment B , Table of Contents

List of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-iii

List of Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-iii

Introduction and Attachment Highlights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-1

B-1 Identification of TRU Mixed Waste to be Managed at the WIPP Facility . . . . . . . B-5
B-1a Waste Stream Identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-5
B-1b Waste Summary Category Groups and Hazardous Waste

Accepted at the WIPP Facility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-6
B-1c Waste Prohibited at the WIPP Facility . . . . . . . . . . . . . . . . . . . . . . . . . B-6
B-1d Control of Waste Acceptance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-8
B-1e Waste Generating Processes at the WIPP Facility . . . . . . . . . . . . . . . B-9

B-2 Waste Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-9

B-3 Characterization Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-10
B-3a Sampling and Analytical Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-10

B-3a(1) Headspace Gas Sampling and Analysis . . . . . . . . . . . . . . B-10
B-3a(1)(i) Reduced Sampling Requirements for Homogeneous
Solid or Soil/Gravel Waste Streams with no VOC-Related
Hazardous Waste Codes . . . . . . . . . . . . . . . . . . . . . . . . . B-11
B-3a(1)(ii) Reduced Sampling Requirements for Thermally
Treated Waste Streams . . . . . . . . . . . . . . . . . . . . . . . . . . B-11
B-3a(1)(iii) Sampling Requirements for Waste Containers of |

LANLSealed Sources Waste Streams . . . . . . . . . B-11 |
B-3a(2) Homogeneous Waste Sampling and Analysis . . . . . . . . . . B-12
B-3a(3) Laboratory Qualification . . . . . . . . . . . . . . . . . . . . . . . . . . B-13

B-3b Acceptable Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-13
B-3c Radiography and Visual Examination . . . . . . . . . . . . . . . . . . . . . . . . . B-13
B-3d Characterization Techniques and Frequency for Newly Generated

and Retrievably Stored Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-14

a.2.  Attachment B, Section B-3a(1)

B-3a(1) Headspace Gas Sampling and Analysis

Headspace-gas samples are used to determine the types and concentrations of VOCs in
the void volume of waste containers. Measured headspace VOC concentrations in
waste containers received at the WIPP facility will be compared routinely and in
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accordance with requirements of Permit Attachment N to ensure that, on an annual
basis, there are no associated adverse worker or public-health impacts. In addition, VOC
constituents will be compared to those assigned by acceptable knowledge, and the
Permittees will assign hazardous waste codes, as warranted. This comparison may
include an analysis of radiolytically derived VOCs. The Permittees may also consider
radiolysis when assessing the presence of listed waste, and whether radiolysis would
generate wastes which exhibit the toxicity characteristic. Refer to Permit Attachment B4
for additional clarification regarding hazardous waste code assignment and headspace
gas results.

With the exception of qualifying LANL sealed sources waste containers, eEvery TRU |
mixed waste container or statistically selected containers from waste streams that meet
the conditions for reduced headspace gas sampling listed in this section will be sampled
and analyzed to determine the concentrations of VOCs (presented in Table B-3) in
headspace gases. Los Alamos National Laboratory (LANL) sealed sources waste |
containers that meet the conditions specified in B-3a(1)(iii) must be assigned VOC |
concentration values in accordance with Section B-3a(1)(iii).  If composite samples are |
used, containers used in the composite sample must be from the same waste stream
with no more than 20 containers being included in a single composite sample. Sampling
protocols, equipment, and QA/QC methods for headspace-gas sampling are provided in
Permit Attachment B1. In accordance with EPA convention, identification of hazardous
constituents detected by gas chromatography/mass spectrometry methods that are not
on the list of target analytes shall be reported. These compounds are reported as
tentatively identified compounds (TICs) in the analytical batch data report and shall be
added to the target analyte list if detected in a given waste stream, if they appear in the
20.4.1.200 NMAC (incorporating 40 CFR §261) Appendix VIII, and if they are reported in
25% of the waste containers sampled from a given waste stream. The headspace gas
analysis method Quality Assurance Objectives (QAOs) are specified in Permit
Attachment B3.

a.3.  Attachment B, Section B-3a(1)(iii)

Section B-3a(1)(iii) Sampling Requirements for Waste Containers of LANL Sealed |
Sources Waste Streams |

|
Headspace gas sampling and analysis of a waste container containing a pipe overpack |
component belonging to a LANL sealed sources waste stream is not required if |
compliance with the following criteria has been determined and documented by LANL for |
its individual contents: |

|
# All LANL sealed sources will be characterized as newly generated waste. |

|
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# The waste container contents meet the definition of sealed sources per |
10 CFR §30.4 or 10 CFR §70.4, evidence of which must be assembled as part |
of the AK documentation. |

|
# Sealed sources must be the only non-packaging items in the waste container, |

which must be verified using the VE technique at the time of packaging. |
|

# The sealed sources must be U.S. Department of Transportation Special Form |
Class 7 (Radioactive) Material, or equivalent, per 49 CFR §173.403, the |
certification of which must be assembled as part of the AK documentation. |

|
# The integrity of each sealed source must be validated by documented |

contamination survey results, to meet the requirements of 10 CFR 34.27 which |
must be assembled as part of the AK documentation. |

|
# Each sealed source must be, or be contained in, a rigid sealed container less |

than or equal to 4 liters in size, which must be verified using the VE technique at |
the time of packaging. |

|
# AK documentation does not indicate the use of VOCs or VOC-bearing materials |

as constituents of the sealed sources. |
|

# The outer casing of each sealed source must be of a non-VOC bearing material, |
which must be verified using the VE technique at the time of packaging. |

|
A packaging VOC source term for waste containers meeting these criteria must be |
established on a waste-stream basis for each headspace target analyte listed in Table |
B-3 as follows: |

|
# Samples must be collected from the headspace of a minimum of five containers, |

each containing only packaging materials typical and representative of the |
packaging materials used in containers belonging to the LANL sealed sources |
waste stream under consideration.  In no case is this sampling required to occur |
on containers that hold sealed sources.  Each headspace gas sample must be |
analyzed for the target analytes listed in Table B-3.  Using the statistical |
approach in Permit Attachment B2, Section B2-3b, VOC concentration values |
shall be calculated.  For each result that is nondetectable, the value calculated |
as one-half the method detection limit shall be used.  For all detectable results, |
the mean values shall be used.  The calculated VOC concentration values shall |
be assigned to each waste container meeting the criteria of this section. |

|
# Sampling and analysis must be managed in accordance with this Permit using an |

approved LANL headspace gas sampling and analysis program. |
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|
# The VOC source term also must be re-evaluated if any significant (e.g., change |

in material or change in manufacturer) is made to the packaging materials used |
in the sealed sources waste stream. |

|
If a waste container meets these criteria, concentrations for the headspace gas target |
analytes (Table B-3) must be assigned based on the VOC source term developed as |
described above.  The assignment of VOC concentration values for qualifying waste |
containers belonging to LANL sealed sources waste streams must be managed as |
documented and approved in the LANL QAPjP. |

a.4.  Attachment B, Section B-3d

B-3d Characterization Techniques and Frequency for Newly Generated and Retrievably 
Stored Waste

With the exception of qualifying LANL sealed sources waste containers, aAll waste |
containers (retrievably stored and newly generated) or randomly selected containers
from waste streams that meet the conditions for reduced headspace gas sampling listed
in Section B-3a(1) are sampled and analyzed for VOCs in the headspace gas. The LANL |
sealed sources waste containers that meet specified conditions must be assigned VOC |
concentration values in accordance with Section B-3a(1)(iii).  A statistically selected |
portion of each homogeneous solids and soil/gravel waste stream is sampled and
analyzed for RCRA-regulated total VOCs, SVOCs, and metals (see Permit Attachment
B2). Sampling and analysis methods used for waste characterization are discussed in
Section B-3a. In the process of performing organic headspace and solid sample
analyses, nontarget compounds may be identified. These compounds will be reported as
TICs. TICs reported in 25% of the samples and listed in 20.4.1.200 NMAC (incorporating
40 CFR §261) Appendix VIII, will be compared with acceptable knowledge data to
determine if the TIC is in a listed hazardous waste in the waste stream. TICs identified
through headspace gas analyses that meet the Appendix VIII list criteria and the 25
percent reporting criteria for a waste stream will be added to the headspace gas waste
stream target list, regardless of the hazardous waste listing associated with the waste
stream. TICs subject to inclusion on the target analyte list that are toxicity characteristic
parameters shall be added to the target analyte list regardless of origin because the
hazardous waste designation for these codes is not based on source. However, for
toxicity characteristic and non-toxic F003 constituents, the site may take concentration
into account when assessing whether to add a hazardous waste code. TICs reported
from the Totals VOC or SVOC analyses may be excluded from the target analyte list for
a waste stream if the TIC is a constituent in an F-listed waste whose presence is
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attributable to waste packaging materials or radiolytic degradation from acceptable
knowledge documentation. If the TIC associated with a total VOC or SVOC analysis
cannot be identified as a component of waste packaging materials or as a product of
radiolysis, the Permittees will add these TICs to the list of hazardous constituents for the
waste stream (and assign additional EPA listed hazardous waste codes, if appropriate).
A permit modification will be submitted to NMED for their approval to add these
constituents (and waste codes), if necessary. For toxicity characteristic compounds and
non-toxic F003 constituents, the Permittees may consider waste concentration when
determining whether to change a hazardous waste code. Refer to Permit Attachment B3
for additional information on TIC identification.

a.5.  Attachment B, Section B-3d(1)

B-3d(1) Newly Generated Waste

With the exception of qualifying LANL sealed sources waste containers, aAll containers |
of newly generated waste or newly generated waste containers randomly selected from
waste streams that meet the conditions for reduced headspace gas sampling listed in
Section B-3a(1) will undergo headspace-gas analysis for VOC concentrations prior to
shipment. The LANL sealed sources waste containers that meet specified conditions |
must be assigned VOC concentration values in accordance with Section B-3a(1)(iii).  If |
the Permittees believe the frequency can be reduced in the future based on trends in
analytical results, they may provide technical arguments for such a reduction and
request a permit modification from NMED. The headspace-gas sampling method is
provided in Permit Attachment B1. Headspace gas data will be used to confirm
acceptable knowledge waste characterization, as specified in Permit Attachment B4.

a.6.  Attachment B, Section B-3d(2)

B-3d(2) Retrievably Stored Waste

With the exception of qualifying LANL sealed sources waste containers, aAll retrievably |
stored containers or retrievably stored containers randomly selected from waste
streams that meet the conditions for reduced headspace gas sampling listed in Section
B-3a(1) will undergo headspace gas analysis for VOC concentrations.  The LANL sealed |
sources waste containers that meet specified conditions must be assigned VOC |
concentration values in accordance with Section B-3a(1)(iii).  Retrievably stored waste |
that is repackaged will be subject to the DAC determination specified in Section B-3d(1).
The headspace gas sampling method is provided in Permit Attachment B1. All headspace
gas data will be used to confirm acceptable knowledge waste characterization, as
specified in Permit Attachment B4.

A statistically selected portion of retrievably stored homogeneous solids and soil/gravel
wastes will be sampled and analyzed for total VOCs, SVOCs, and metals. The approach
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used to statistically select drums for homogeneous solids and soil/gravel wastes is
different than the method used to select waste containers for visual examination. This
method is also included in Permit Attachment B2. The sampling methods for these
wastes are provided in Permit Attachment B1.
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a.7.  Attachment B, Table B-6
TABLE B-6

SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (STORED WASTE)

Waste Matrix Code
Summary

Categories Waste Matrix Code Groups Characterization Parameter Method Rationale

S3000-
Homogeneous
Solids

S4000-Soil/Gravel

C Solidified inorganics
C Salt waste
C Solidified organics

C Contaminated soil/debris

Physical waste form 100% radiography or
visual examination

C Verify waste matrix
C Demonstrate

compliance with waste
acceptance criteria
(e.g., no free liquids, no
incompatible wastes,
no compressed gases)

Headspace gases
C Gas volatile organic

compounds (VOC)

100% gas sampling and
analysis or statistical
samplinga, b (see
Table B-3)

C Quantify concentration
of flammable VOCs

C Determine potential
flammability of
transuranic (TRU)
mixed waste
headspace gases

C Quantify
concentrations of VOC
constituents in
headspace of
containers

C Ensure that
environmental
performance standards
are not exceeded
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Hazardous constituents
C TCLP/total metals
C TCLP/total VOCs
C TCLP/total semi-VOCs

Statistical samplinga (see
Tables B-4 and B-5)

C Determine
characteristic metals
and organics

C Determine total
quantity of metals,
VOCs, and semi-VOCs
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TABLE B-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE

FOR CH TRANSURANIC MIXED WASTE (STORED WASTE)

Waste Matrix Code
Summary

Categories Waste Matrix Code Groups Characterization Parameter Method Rationale

S5000–Debris
Waste

C Uncategorized metal (metal
waste other than lead/
cadmium)

C Lead/cadmium waste
C Inorganic nonmetal waste
C Combustible waste
C Graphite waste
C Heterogeneous waste
C Composite filter waste

Physical waste form 100% Radiography
Visual examination
(statistical sample)a

or visual examination

C Verify waste matrix
C Demonstrate

compliance with waste
acceptance (e.g., no
free liquids, no
incompatible wastes,
no compressed gases)

Headspace gases
C Gas VOCs

100% gas sampling and
analysis , statistical |
sampling or assignment |
of VOC concentrationsa |
(see Table B-3)

C Quantify concentration
of flammable VOCs

C Determine potential
flammability of TRU
mixed waste
headspace gases

C Quantify
concentrations of VOC
constituents in
headspace of
containers

C Ensure that
environmental
performance standards
are not exceeded

C Verify acceptable
knowledge



B-11

Hazardous constituents
C TCLP/total metals
C TCLP/total VOCs
C TCLP/total semi-VOCs

Acceptable knowledge C Determine
characteristic metals
and organics

C Determine total
quantity of metals,
VOCs, and semi-VOCs
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TABLE B-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE

FOR CH TRANSURANIC MIXED WASTE (NEWLY GENERATED WASTE)

Waste Matrix Code
Summary

Categories Waste Matrix Code Groups Characterization Parameter Method Rationale

S3000-
Homogeneous
Solids

S4000-Soil/Gravel

C Solidified inorganics
C Salt waste
C Solidified organics

C Contaminated soil/debris

Physical waste form Documentation and
verificationb or
radiography.
Applies to 100% of
containers

C Verify waste matrix
C Demonstrate

compliance with waste
acceptance criteria
(e.g., no free liquids, no
incompatible wastes,
no compressed gases)

Headspace gases
C Gas VOCs (VOCs)

100% gas sampling and
analysis or statistical
samplinga, b (see
Table B-3)

C Quantify concentration
of flammable VOCs

C Determine potential
flammability of TRU
mixed waste
headspace gases

C Quantify
concentrations of VOC
constituents in
headspace of
containers

C Ensure that
environmental
performance standards
are not exceeded

Hazardous constituents
C TCLP/total metals
C TCLP/total VOCs
C TCLP/total semi-VOCs

Statistical samplinga

(see Tables B-4 and B-5)

C Determine
characteristic metals
and organics

C Determine total
quantity of metals,
VOCs, and semi-VOCs
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TABLE B-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE

FOR CH TRANSURANIC MIXED WASTE (NEWLY GENERATED WASTE)

Waste Matrix Code
Summary

Categories Waste Matrix Code Groups Characterization Parameter Method Rationale

S5000–Debris
Waste

C Uncategorized metal (metal
waste other than lead/
cadmium)

C Lead/cadmium waste
C Inorganic nonmetal waste
C Combustible waste
C Graphite waste
C Heterogeneous waste
C Composite filter waste

Physical waste form Documentation and
verificationb or
radiography.
Applies to 100% of
containers

C Verify waste matrix
C Demonstrate

compliance with waste
acceptance (e.g., no
free liquids, no
incompatible wastes,
no compressed gases)

Headspace gases
C Gas VOCs

100% gas sampling and
analysis, statistical |
sampling  or assignment |
of VOC concentrationsa |
(see Table B-3)

C Quantify concentration
of flammable VOCs

C Determine potential
flammability of TRU
mixed waste
headspace gases

C Quantify
concentrations of VOC
constituents in
headspace of
containers

C Ensure that
environmental
performance standards
are not exceeded

C Verify acceptable
knowledge

Hazardous constituents
C TCLP/total metals
C TCLP/total VOCs
C TCLP/total semi-VOCs

Acceptable knowledge C Determine
characteristic metals
and organics

C Determine total
quantity of metals,
VOCs, and semi-VOCs
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a Applies to certain waste streams that meet the conditions in Section B-3a(1).
b Number determined as specified in Permit Attachment B2.
c See discussion in Permit Attachment B4.
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b.1.  Attachment B1, Section B1-1a(1)

B1-1a(1) Summary Category S5000 Requirements

With the exception of qualifying LANL sealed sources waste containers, aAll waste |
containers or randomly selected containers from waste streams that meet the conditions
for reduced headspace gas sampling listed in Permit Attachment B, Section B-3a(1),
designated as summary category S5000 (Debris waste) shall be categorized under one
of the sampling scenarios shown in Table B1-5 and depicted in Figure B1-1. The LANL |
sealed sources waste containers that meet specified conditions must be assigned VOC |
concentration values in accordance with Section B-3a(1)(iii).  If the container is |
categorized under Scenario 1, the applicable drum age criteria (DAC) from Table B1-6
must be met prior to headspace gas sampling. If the container is categorized under
Scenario 2, the applicable Scenario 1 DAC from Table B1-6 must be met prior to venting
the container and then the applicable Scenario 2 DAC from Table B1-7 must be met after
venting the container. The DAC for Scenario 2 containers that contain filters or rigid liner
vent holes other than those listed in Table B1-7 shall be determined using footnotes “a”
and “b” in Table B1-7. Containers that have not met the Scenario 1 DAC at the time of
venting must be categorized under Scenario 3. Containers categorized under Scenario 3
must be placed into one of the Packaging Configuration Groups listed in Table B1-8. If a
specific packaging configuration cannot be determined based on the data collected
during packaging and/or repackaging (Attachment B, Section B-3(d)1), a conservative
default Packaging Configuration Group of 3 for drums and 6 for Standard Waste Boxes
(SWBs) must be assigned, provided the drums do not contain pipe component
packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe
component), the headspace gas sample must be taken from the pipe component
headspace. The DAC for Scenario 3 containers that contain rigid liner vent holes that
are undocumented during packaging (Attachment B, Section B-3(d)1), repackaging
(Attachment B, Section B-3(d)1), and/or venting (Section B1-1a[6][ii]) shall be
determined using the default conditions in footnote “b” in Table B1-9.The DAC for
Scenario 3 containers that contain filters that are either undocumented or are other than
those listed in Table B1-9 shall be determined using footnote ‘a’ in Table B1-9. Each of
the Scenario 3 containers shall be sampled for headspace gas after waiting the DAC in
Table B1-9 based on its packaging configuration (note: Packaging Configuration Groups
4, 5, and 6 are not summary category group dependent, and SWB requirements apply
when the SWB itself is used for the direct loading of waste).

c.1.  Attachment B3, Section B3-2

B3-2 Headspace-Gas Sampling

Quality Assurance Objectives

With the exception of qualifying LANL sealed sources waste containers, hHeadspace- |
gas sampling will occur from the headspace within each drum of transuranic (TRU) mixed
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waste or randomly selected containers from waste streams that meet the conditions for
reduced headspace gas sampling listed in Attachment B, Section B-3a(1). The LANL |
sealed sources waste containers that meet specified conditions must be assigned VOC |
concentration values in accordance with Section B-3a(1)(iii). |

The precision and accuracy of the drum headspace-gas sampling operations must be
assessed by analyzing field QC headspace-gas samples. These samples must include
equipment blanks, field reference standards, field blanks, and field duplicates. If the
QAOs described below are not met, a nonconformance report must be prepared,
submitted, and resolved (Section B3-13).

c.2.  Attachment B3, Section B3-10b(1)

B3-10b(1) Site Project QA Officer

The Site Project QA Officer review ensures that the Batch Data Reports received from
the data generation level is complete, validates and verifies that the QC checks were
done properly and meet program criteria, and ensures that the QAOs have been met.

One hundred percent of the Batch Data Reports must receive Site Project QA Officer
signature release. The Site Project QA Officer signature release must occur as soon as
practicably possible in order to determine and correct negative quality trends in the
sampling or analytical process. However at a minimum, the Site Project QA Officer
signature release must be performed before any waste associated with the data
reviewed is managed, stored, or disposed at WIPP. This signature release must ensure
the following:

! Batch Data Reports are complete and data are properly reported (i.e., data are
reported in correct units, with correct significant figures, and with correct
qualifying flags).

! Sampling batch QC checks (e.g., equipment blanks, field duplicates, field
reference standards) were properly performed, and meet the established QAOs
and are within established data useability criteria.

! Testing batch QC checks (e.g., replicate scans, measurement system checks)
were properly performed. Radiography data are complete and acceptable based
on evidence of videotape review of one waste container per day or once per
testing batch, whichever is less frequent, as specified in B1-3b(2).

! Analytical batch QC checks (e.g., laboratory duplicates, laboratory blanks, matrix
spikes, matrix spike duplicates, laboratory control samples) were properly
performed and meet the established QAOs and are within established data
useability criteria.



B-17

! On-line batch QC checks (e.g., field blanks, on-line blanks, on-line duplicates, on-
line control samples) were properly performed and meet the established QAOs
and are within established data useability criteria.

! Proper procedures were followed to ensure representative samples of
headspace gas and homogenous solids and soil/gravel were taken.

|
! For LANL sealed sources waste streams, the quality control provisions for VOC |

source term development were properly implemented in accordance with Permit |
Attachment B, Section B-3a(1)(iii). |

|
c.3.  Attachment B3, Section B3-10b(2)

B3-10b(2) Site Project Manager

The Site Project Manager Review is the final validation that all of the data contained in
Batch Data Reports have been properly reviewed as evidenced by signature release
and completed checklists.

One hundred percent of the Batch Data Reports must have Site Project Manager
signature release. The Site Project Manager signature release must occur as soon as
practicably possible after the Site Project QA officer signature release in order to
determine and correct negative quality trends in the sampling or analytical process.
However at a minimum, the Site Project Manager signature release must be performed
before any waste associated with the data reviewed is managed, stored, or disposed at
WIPP. This signature release must ensure the following:

!  The Site Project Manager or designee shall determine the validity of the drum
age criteria (DAC) assignment made at the data generation level based upon an
assessment of the data collection and evaluation necessary to make the
assignment.

|
! For LANL sealed sources waste streams, the VOC source term was properly |

developed and used in accordance with Permit Attachment B, Section B- |
3a(1)(iii). |

! Data generation level independent technical, technical supervisory, and QA
officer (or designee) review, validation, and verification have been performed as
evidenced by the completed review checklists and appropriate signature
releases.

! Batch data review checklists are complete.
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! Batch Data Reports are complete and data are properly reported (e.g., data are
reported in the correct units, with the correct number of significant figures, and
with qualifying flags).

! Verify that data are within established data assessment criteria and meet all
applicable QAOs (Section B3-11).

c.4.  Attachment B3, Section B3-12b(2)

B3-12b(2) Characterization Information Summary

The Characterization Information Summary shall include the following elements:

! Data reconciliation with DQOs

! Headspace gas summary data listing the identification numbers of
samples used in the statistical reduction, the maximum, mean, standard
deviation, UCL90, RTL, and associated EPA hazardous waste codes that
must be applied to the waste stream.

|
! For LANL sealed sources waste streams, the VOC source term |

determination data (as defined by Attachment B, Section B-3a(1)(iii)) |
listing one-half the method detection limit and mean when used to assign |
concentrations for the headspace gas target analytes. |

! Total metal, VOC, and SVOC analytical results for homogeneous solids
and soil/gravel (if applicable), and demonstration that control charting
cannot be applied effectively, if this option is implemented.

! TIC listing and evaluation, and verification that acceptable knowledge
(AK) was confirmed.

! Radiography and visual examination summary to document that all
prohibited items are absent in the waste and to confirm AK, and
documentation and justification for the use of radiography in lieu of or in
combination with visual examination/visual examination technique for
newly generated waste.

! A complete listing of all container identification numbers used to
generate the WSPF, cross-referenced to each Batch Data Report

! Complete AK summary, including stream name and number, point of
generation, waste stream volume (current and projected), generation
dates, TRUCON codes, Summary Category Group, Waste Matrix
Code(s) and Waste Matrix Code Group, other TWBIR information,
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waste stream description, areas of operation, generating processes,
RCRA determinations, radionuclide information, all references used to
generate the AK summary, and any other information required by Permit
Attachment B4, Section B4-2b.

! Certification through acceptable knowledge or testing and/or analysis
that any waste assigned the hazardous waste number of U134
(hydrofluoric acid) no longer exhibits the characteristic of corrosivity.
This is confirmed by assuring that no liquid is present in U134 waste.

c.5.  Attachment B3, Table B3-12

TABLE B3-12
SAMPLING BATCH DATA REPORT CONTENTS

Required Information Headspace Gas a |Solid Sampling Comment

Batch Data Report Date X X

Batch number X X

Waste stream name and/or number O O

Waste Matrix Code X Summary Category Group included in Waste
Matrix Code

Procedure (specific version used) X X If procedure cited contains more than one
method, the method used must also be cited.
Can use revision number, date, or other
means to track specific version used.

Container number X X

Container type O O Drums, Standard Waste Box, Ten Drum
Overpack, etc.

Sample matrix and type X X

Analyses requested and laboratory X X

Point of origin for sampling X X Location where sample was taken (e.g.,
building number, room)

Sample number X X

Sample size X X

Sample location X X Location within container where sample is
taken. (For HSG, specify what layer of
confinement was sampled. For solids, physical
location within container.)

Sample preservation X X

Person collecting sample X X

Person attaching custody seal O O May or may not be the same as the person
collecting the sample
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Chain of custody record X X Original or copy is allowed

Sampling equipment numbers X X For disposable equipment, a reference to the
lot

Drum age X Must include all supporting determinative
information, including but not limited to
packaging date, equilibrium start time, storage
temperature, and sampling date/time. If
Scenario 3 is used, the packaging
configuration, filter diffusivity, liner
presence/absence, and rigid liner vent hole
diameter used in determining the DAC must be
documented. If Scenario 1 and 2 are used
together, the filter diffusivity and rigid liner vent
hole diameter used in determining the DAC
must be documented. If default values are
used for retrievably stored waste, these values
must clearly be identified as such.

Cross-reference of sampling
equipment numbers with associated
cleaning batch numbers

O X As applicable to the equipment used for the
sampling. For disposable equipment, a
reference to the lot and procurement records
to support cleanliness is sufficient

Drum age X

Equilibration time X

Verification of rigid liner venting X Only applicable to containers with rigid liners

Verification that sample volume
taken is small in comparison to the
available volume

X Must include headspace gas volume when it
can be estimated

Scale Calibration O

Depth of waste X For newly generated waste, if a sampling
method other than coring is used, this is
replaced by documentation that a
representative sample has been taken.

Calculation of core recovery X For newly generated waste, if a sampling
method other than coring is used, this is
replaced by documentation that a
representative sample has been taken.

Co-located core description X For newly generated waste, if a sampling
method other than coring is used, this is
replaced by documentation that a QC sample
has been taken.

Time between coring and
subsampling

X Only applicable to coring.

OVA calibration and reading O Only applicable to manifold systems. Must be
done in accordance with manufacturer’s
specifications
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Field Records X X Must contain the following as applicable to the
sampling method used: Collection problems,
Sequence of sampling collection, Inspection of
the solids sampling area, Inspection of the
solids sampling equipment, Coring tool test,
random location of sub-sample, canister
pressure, and ambient temperature and
pressure.

Reference to or copy of associated
NCRs, if any

X X Copies of associated NCRs must be available.

Operator Signature and date and
time of sampling

X X

Data review checklists X X All data review checklists will be identified

|
a The headspace gas sampling batch data report is not required for the LANL sealed sources waste containers that meet |

specified conditions and are assigned VOC concentration values in accordance with Section B-3a(1)(iii). |

LEGEND:

X - Required in batch data report.
O - Information must be documented and traceable; inclusion in batch data report is optional.
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c.6.  Attachment B3, Table B3-13

TABLE B3-13
ANALYTICAL BATCH DATA REPORT CONTENTS

Required Information Headspace Gas a |Solid Sampling Comment

Batch Data Report Date X X

Batch number X X

Sample numbers X X

QC designation for sample X X

Implementing procedure (specific
version used)

X X If procedure cited contains more than one
method, the method used must also be cited.
Can use revision number, date, or other
means to track specific version used.

QC sample results X X

Sample data forms X X Form should contain reduced data for target
analytes and TICs

Chain of custody X X Original or copy

Gas canister tags X Original or copy

Sample preservation X X

Holding time X

Cross-reference of field numbers to
laboratory sample numbers

X X

Date and time analyzed X X

Confirmation of spectra used for
results

O O Analyst must qualitatively evaluate the validity
of the results based on the spectra, can be
implemented as a check box for each sample

TIC evaluation X X

Reporting flags, if any X X Table B3-14 lists applicable flags

Case narrative X X

Reference to or copy of associated
NCRs, if any

X X Copies of associated NCRs must be available.

Operator signature and analysis date X X

Data review checklists X X All data review checklists will be identified

|
a The headspace gas analytical batch data report is not required for the LANL sealed sources waste containers that meet |

specified conditions and are assigned VOC concentration values in accordance with Section B-3a(1)(iii). |

LEGEND:

X - Required in batch data report.
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O - Information must be documented and traceable; inclusion in batch data report is optional.
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d.1.  Attachment B4, Section B4-2c

B4-2c Supplemental Acceptable Knowledge Information

The generator/storage sites shall obtain supplemental acceptable knowledge information.
The amount and type of supplemental information is site-specific and cannot be
mandated, but sites shall collect information as appropriate to support required
information. Adequacy of supplemental information shall be assessed by the Permittees
during audits (Section B4-3f). Sites will use this information to compile the acceptable
knowledge written record. Supplemental acceptable knowledge documentation that may
be used (if available) in addition to the required information specified above include, but
are not limited to, the following information:

! Process design documents (e.g., Title II Design)

! Standard operating procedures that may include a list of raw materials or
reagents, a description of the process or experiment generating the waste, and
a description of wastes generated and how the wastes are managed at the point
of generation

! Preliminary and final safety analysis reports and technical safety requirements

! Waste packaging logs

! Test plans or research project reports that describe reagents and other raw
materials used in experiments

! Site databases (e.g., chemical inventory database for Superfund Amendments
and Reauthorization Act Title III requirements)

! Information from site personnel (e.g., documented interviews)

! Standard industry documents (e.g., vendor information)

! Analytical data relevant to the waste stream, including results from fingerprint
analyses, spot checks, or routine verification sampling. This may also include
new information acquired apart from the confirmatory process which
supplements required information (e.g., visual examination not performed in
compliance with the WAP)

! Material Safety Data Sheets, product labels, or other product package
information
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! Sampling and analysis data from comparable or surrogate waste streams (e.g.,
equivalent nonradioactive materials)

! Laboratory notebooks that detail the research processes and raw materials
used in an experiment

For waste containers that belong to LANL sealed sources waste streams and meet the |
criteria of Permit Attachment B, Section B-3a(1)(iii), the following information is required |
as part of the AK documentation: |

|
! Documentation that the waste container contents meet the definition of sealed |

sources per 10 CFR §30.4 or 10 CFR §70.4. |
|

! Documentation of the certification of the sealed sources as U.S. Department of |
Transportation Special Form Class 7 (Radioactive) Material or equivalent per 49 |
CFR §173.403,. |

|
! Documentation of contamination survey results that validate the integrity of each |

sealed source. |
|

! AK documentation does not indicate the use of VOCs or VOC-bearing materials |
as constituents of the sealed sources. |

|
! The outer casing of each sealed source must be of a non-VOC bearing material, |

which must be verified using the VE technique at the time of packaging. |
|
|

All specific, relevant supplemental acceptable knowledge documentation assembled and
used in the acceptable knowledge process, whether it supports or contradicts any
required acceptable knowledge documentation, shall be identified and an explanation
provided for its use (e.g., identification of a toxicity characteristic). Supplemental
documentation may be used to further document the rationale for the hazardous
characterization results. The collection and use of supplemental information shall be
assessed by the Permittees during site audits to ensure that hazardous waste
characterization is supported, as necessary, by supplemental information. Similar to
required information, if discrepancies exist between supplemental information and the
required information, then sites shall apply all hazardous waste codes indicated by the
supplemental information to the subject waste stream unless the sites choose to justify
an alternative assignment and document the justification in the auditable record.

d.2.  Attachment B4, Section B4-3d

B4-3d Requirements for Confirmation of Acceptable Knowledge Information
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With the exception of qualifying LANL sealed sources waste containers, hHeadspace- |
gas sampling and analysis shall be conducted on all TRU mixed waste or randomly
selected containers from waste streams that meet the conditions for reduced headspace
gas sampling listed in Permit Attachment B, Section B-3a(1), to be sent to the WIPP
facility. (The LANL sealed sources waste containers that meet specified conditions must |
be assigned VOC concentration values in accordance with Section B-3a(1)(iii).) |
Headspace-gas data will be used to confirm the presence or absence of volatile organic
compounds (VOCs) identified using acceptable knowledge.

e.1.  Attachment B6, Table B6-1

27 Are procedures in place to ensure that the following characterization activities
shall occur for newly generated wastes:

C Acceptable Knowledge for all wastes, with confirmatory:
- Either visual examination during packaging or

radiography (or VE in lieu of radiography) after
packaging for all waste containers, ensuring this
occurs prior to any treatment designed to
supercompact waste

- Headspace gas analysis for all waste containers or
randomly selected containers from waste streams
that meet the conditions for reduced headspace gas
sampling listed in Section B-3a(1), except for |
qualifying waste containers belonging to LANL sealed |
sources waste streams as specified in Section B- |
3a(1)(iii) |

- Total VOC, SVOC, and Metals analyses for a
selected number of homogeneous solids and
soil/gravel waste containers for control charting
purposes (annually thereafter), as specified in
Attachment B2

- Evaluation of any TICs found in headspace gas and
totals analyses

(Section B-3d(1))
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28 Are procedures in place to ensure that the following characterization activities
shall occur for retrievably stored wastes:

C Acceptable Knowledge for all wastes, with confirmatory:
- Visual examination or radiography for all waste

containers
- Confirmatory visual examination of a statistically

determined number of waste containers as specified
in Attachment B2 (when radiography is performed)

- Headspace gas analysis for all waste containers or
randomly selected containers from waste streams
that meet the conditions for reduced headspace gas
sampling listed in Section B-3a(1), except for |
qualifying waste containers belonging to LANL sealed |
sources waste streams as specified in Section B- |
3a(1)(iii) |

- Total VOC, SVOC, and Metals analyses for a
statistically selected number of homogeneous solids
and soil/gravel waste containers as specified in
Attachment B2 (containers opened for sampling may
be used to fulfill the visual examination requirements)

- Evaluation of any TICs found in headspace gas and
totals analyses

(Section B-3d(2))
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29 Are procedures in place to ensure that the following characterization activities
shall occur for repackaged waste:

C Acceptable Knowledge, with confirmatory:
- Either visual examination during repackaging or

radiography (or VE in lieu of radiography) after
repackaging for all waste containers, ensuring this
occurs prior to any treatment designed to
supercompact waste

- Headspace gas analysis for all waste containers or
randomly selected containers from waste streams
that meet the conditions for reduced headspace gas
sampling listed in Section B-3a(1), except for |
qualifying waste containers belonging to LANL sealed |
sources waste streams as specified in Section B- |
3a(1)(iii) |

- Total VOC, SVOC, and Metals analyses following
either the retrievably stored or newly generated
waste characterization process, whichever results in
greater sampling requirements, unless it is
demonstrated that control charting cannot be applied
effectively.

- Evaluation of any TICs found in headspace gas and
totals analyses

(Section B-3d, B-3d(1))
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40 Are procedures in place to ensure that 100 percent of all batch data reports
receive a Site Project Manager signature release with an associated review
checklist prior to characterization of the associated waste and shipment to the
WIPP. This release shall ensure the following:

 C The Site Project Manager or designee shall determine the validity of
the drum age criteria (DAC) assignment made at the data generation
level based upon an assessment of the data collection and evaluation
necessary to make the assignment.

• For LANL sealed sources waste streams, the VOC source term was |
properly developed and used in accordance with Permit Attachment B, |
Section B-3a(1)(iii). |

C Non-programmatic technical reviews, technical supervisory reviews,
and QA Officer reviews have been performed and documented
through signature

C Data have been verified to be within established data assessment
criteria and meet all applicable QAOs

C Sampling, testing, and analytical batches are complete and data are
reported to the correct units, qualifier flags, and significant figures.

C The testing, sampling, and QA data review checklists are complete
(Section B3-10b(2))
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41 At the project level, are procedures in place to ensure that 100 percent of all
batch data reports shall have a Site Project QA Officer signature release with
an associated review checklist prior to characterization of the associated
waste and shipment to the WIPP. This release shall ensure the following:

C Sampling batch field QC checks were properly performed and meet
established QAOs and data usability criteria

C Testing batch QC checks were properly performed

C Analytical batch and on-line QC Checks were properly performed and
meet established QAOs and data usability criteria

C Radiography data are complete and acceptable

C Data are properly reported (i.e., correct units, correct significant
figures, and appropriate qualifier flags)

C Proper procedures were used to ensure that representative
headspace gas and core samples were collected

|
• For LANL sealed sources waste streams, the provisions for VOC |

source term development were properly implemented in accordance |
with Permit Attachment B, Section B-3a(1)(iii). |

(Section B3-10b(1))
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56a Are procedures in place to ensure that hard copy or electronic
Characterization Information Summary will include the following:

C Data reconciliation with DQOs
C Headspace gas summary data listing the identification numbers of

samples used in the statistical reduction, the maximum, mean,
standard deviation, UCL90, RTL, and associated EPA hazardous
waste codes that must be applied to the waste stream.

• For LANL sealed sources waste streams, the VOC source term |
determination data must comply with  Attachment B, Section B- |
3a(1)(iii). |

C Total metal, VOC, and SVOC analytical results for homogeneous
solids and soil/gravel (if applicable), and demonstration that control
charting cannot be applied effectively, if this option is implemented.

C TIC listing and evaluation, and verification that acceptable knowledge
(AK) was confirmed.

C Radiography and visual examination summary to document that all
prohibited items are absent in the waste and to confirm AK, and
documentation and justification for the use of radiography in lieu of or
in combination with visual examination/visual examination technique
for newly generated waste.

C A complete listing of all container identification numbers used to
generate the Waste Stream Profile Form, cross-referenced to each
Batch Data Report

C Complete AK summary, including stream name and number, point of
generation, waste stream volume (current and projected), generation
dates, TRUCON codes, Summary Category Group, Waste Matrix
Code(s) and Waste Matrix Code Group, other TWBIR information,
waste stream description, areas of operation, generating processes,
RCRA determinations, radionuclide information, all references used to
generate the AK summary, and any other information required by
Permit Attachment B4, Section B4-2b.

C Certification through acceptable knowledge or testing and/or analysis
that any waste assigned the hazardous waste number of U134
(hydrofluoric acid) no longer exhibits the characteristic of corrosivity.
This is confirmed by assuring that no liquid is present in U134 waste.

(Section B3-12b(2))
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e.2.  Attachment B6, Table B6-3

145 Does the generator provide procedures or written commitment to collect
supplemental acceptable knowledge information, as available and as necessary
to supplement mandatory information?
(Section B4-2c)

145a |For waste containers that belong to LANL sealed sources waste streams and |
meet the criteria of Section B-3a(1)(iii) are there procedures in place to assure |
the collection of the following supplemental AK: |

|
• Documentation that the waste container contents meet the definition of |

sealed sources per 10 CFR §30.4 or 10 CFR §70.4, |
|

• Documentation of the certification of the sealed sources as U.S. |
Department of Transportation Special Form Class 7 (Radioactive) |
Material per 49 CFR §173.403, or equivalent. |

|
• Documentation of contamination survey results that validate the integrity |

of each sealed source. |
|

• AK documentation does not indicate the use of VOCs or VOC-bearing |
materials as constituents of the sealed sources. |

|
• The outer casing of each sealed source must be of a non-VOC bearing |

material, which must be verified using the VE technique at the time of |
packaging. |

|
(Section B4-2c) |
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e.3.  Attachment B6, Table B6-4

182 Are procedures in place to ensure that every retrievably stored and newly
generated waste containers or randomly selected containers from waste streams
that meet the conditions for reduced headspace gas sampling listed in Section B-
3a(1), except for waste containers belonging to LANL sealed sources waste |
streams as specified in Section B-3a(1)(iii), will undergo headspace gas sampling |
and analysis? (Section B-3a, -3b)

182a |Are procedures in place or is a program described in the LANL QAPjP to assure |
that VOC concentrations are determined and assigned in accordance with Permit |
Attachment B, Section B-3a(1)(iii) for waste containers that belong to LANL |
sealed sources waste streams and meet the criteria specified in Section B- |
3a(1)(iii)? (Section B-3a(1)(iii)) |

183 Are procedures in place to ensure that all waste containers or randomly selected
containers from waste streams that meet the conditions for reduced headspace
gas sampling listed in Section B-3a(1) (except for qualifying waste containers |
belonging to LANL sealed sources waste streams as specified in Section B- |
3a(1)(iii)) will be allowed to equilibrate to sampling room temperature for 72 hours |
prior to sampling (18º C or higher) and that the drum ages specified in
accordance with Section B1-1a(1) and B1-1a(2) are met? All information
necessary to determine drum age criteria must be determined, including but not
limited to:

C Scenario Determination
C Packaging Configuration
C Filter Diffusivity
C Liner/Lid Opening Diameter

Are procedures in place to ensure that equilibrium time and drum ages are
documented for each container from which a headspace gas sample is collected
as specified in Section B1-1a(3)? (Section B1-1a)

223 Are procedures in place to ensure that headspace gas sampling will occur from
the drum headspace for all drums or randomly selected containers from waste
streams that meet the conditions for reduced headspace gas sampling listed in
Section B-3a(1) (except for qualifying waste containers belonging to LANL sealed |
sources waste streams as specified in Section B-3a(1)(iii))? (Section B3-2) |
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Attachment C

Example - LANL Sealed Sources Waste Streams
Acceptable Knowledge Documentation
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Example - LANL Sealed Sources Waste Streams
Acceptable Knowledge Documentation

This permit modification request proposes criteria for the assignment of headspace gas volatile
organic compound (VOC) concentration values in lieu of headspace gas sampling and analysis
for the characterization of specific waste containers belonging to the Los Alamos National
Laboratory (LANL) sealed sources waste streams.  In order the meet these criteria, the following
information must be part of the LANL acceptable knowledge (AK) record:

• Documentation that the waste container contents meet the definition of sealed
sources per Title 10, Code of Federal Regulations (CFR), Section 30.4
(10 CFR §30.4) or 10 CFR §70.4

• Documentation of the certification of the sealed sources as U.S. Department of
Transportation (DOT) Special Form Class 7 (Radioactive) Material or equivalent
per 49 CFR §173.403.

• Documentation of contamination survey results that validate the integrity of each
sealed source.

• Documentation indicates that no VOCs or VOC-bearing materials are constituents |
of the sealed sources.

• Documentation that the outer casing of each sealed source is of a non-VOC
bearing material, which must be verified using the VE technique at the time of
packaging.

Such information exists for the sealed sources because they are manufactured as precision tools
with a well-defined pedigree.  They have a design history and have been manufactured to a rigid
set of specifications.  There are only a finite number of sealed sources manufacturers, models,
and sizes.  Commonly, an individual serial number uniquely defines each sealed source.  Often
only the specific source serial number differentiates it from other identical sealed sources of a
particular model or series.  The sealed source containment materials are well defined, and the
sealing procedures used are a matter of documented record.  LANL compiles all such records as
part of the AK documentation for sealed sources.

For a specific sealed source, documentation is compiled on the content and design/construction
from the U.S. Nuclear Regulatory Commission (NRC) registry of sealed sources, the
manufacturer, the original shipping paper and specification sheet, and data from the NRC/
U.S. Department of Energy (DOE) Nuclear Material Management and Safeguards System
(NMMSS), as well as other physical information about the sealed source.  Records are
accumulated for the individual sealed sources, typically identified by unique serial number, and
tracked over the years in organizational records starting with manufacturers’ records, records
associated with the control of special nuclear materials, or NRC licensing and device registries. 
Such records provide a complete history of the sealed source from the cradle to its acquisition
and management at LANL.   
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The following list provides examples of the types of AK documentation (followed by the current
LANL Transuranic Waste Characterization/Certification Program [TWCP] AK record
identification number) that exist for the LANL sealed sources waste streams:

• Source manufacturers’ sales catalogues identify sealed source models, isotopes,
activity, neutron/gamma emission rates, and dimensional drawings (TWCP-03759,
TWCP-09462).

• Original purchase records identify design information for a specific source
(identified by a unique serial number).  This information may include encapsulation
requirements; source loading information, source model used, American National
Standards Institute test conducted, and DOT Special Form Class 7 (Radioactive)
Material qualifications (TWCP-06723).

• Source manufacturers’ fabrication documents identify activity, neutron/gamma
emission rates, radioactive source materials, source configuration, source
loading, and source testing (TWCP-05462).

• Source manufacturers’ drawings provide dimensional information, containment
materials, and shape of sources (TWCP-10565).

• Source manufacturers’ fuel capsule assembly reports identify material batch
number, weight percent of the isotope, isotope powder weight, welding
documentation, leak test information, and neutron emission rates (TWCP-05611).

• Source manufacturers’ operational procedures identify cleanliness requirements,
testing methods, and acceptance criteria (TWCP-06723).

• Source manufacturers’ shipping documents identify by unique serial number the
isotope, activity, loading, containment material, dimensions, method of sealing,
neutron/gamma emission, and special form qualification for a specific sealed
source (TWCP-05760).

• Source manufacturers’ welding records provide information regarding cleaning
agents and welding procedures (TWCP-09293, TWCP-09299).

• Transuranic batch material records trace the radioactive material from the
originator (Atomic Energy Commission/DOE) to the source manufacture and, in
some cases, to source owners (TWCP-09268, TWCP-09269, TWCP-09267,
TWCP-09356).

• National database, NMMSS, identifies the source owner, material type, date of
manufacture, and isotopic grams of the nuclide by unique serial number for a
specific sealed source.  The database provides a listing of sealed sources
manufactured containing Pu238 and Pu239 special nuclear material.  The last report
issued was in 1985.  Additions to the database are now made using NRC/DOE
Form 741 (e.g., Am241 is treated as special nuclear material by the DOE and is
being added to this database) (TWCP-05463).
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• NRC/DOE Form 741 defines where radioactive material originated, material type,
and batch material information (TWCP-05602, TWCP-05752, TWCP-05630,
TWCP-05445, TWCP-05662).

• National database, NRC Registry of Radioactive Sealed Sources and Device
Registry, identifies source device, isotope, activity, source marking, source or
device diagram, and testing conducted on the source (TWCP-03758).

• DOT Special Form Class 7 (Radioactive) Material documentation identifies if the
source has a special form certificate and if the certificate is current (TWCP-
05465).
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HEADSPACE GAS SAMPLING AND ANALYSIS EVALUATION  
FOR LANL SEALED SOURCES  

LAUR-03-0917 
 
INTRODUCTION 
 
Since 1999, the Los Alamos National Laboratory (LANL), Off-Site Source Recovery (OSR) Project has 
been identifying and collecting radioactive sealed sources that are no longer needed.  There is an existing 
backlog of sealed sources in known locations that are not secure.  The OSR Project’s mission is to secure 
and safely dispose of these sealed sources.  The basis for this action is to eliminate the homeland security 
issues associated with this excess material while it remains unsecured.  The vast majority of these sources 
contain transuranic (TRU) isotopes.  Most of the TRU sealed sources are beyond the activity limits for 
acceptance at low-level waste disposal facilities.  However, these sealed sources are candidates for 
disposal at the Waste Isolation Pilot Plant (WIPP).  Many of these sources are the result of “atomic 
energy defense activity.”  Many more may be determined to meet this WIPP eligibility requirement at 
some time in the future.   
 
In all cases, the excess unwanted TRU materials are considered to be of high attractiveness, which 
presents a homeland security risk if not appropriately secured and safeguarded. The Department of 
Energy (DOE) and the National Nuclear Security Administration have determined that the maximum 
level of risk reduction will occur only when the recovered sealed sources are dispositioned as TRU waste 
by permanent isolation.  The objective, therefore, is to recover, package as waste, and transfer all eligible-
sealed sources to WIPP as expeditiously as possible.  To achieve this objective it is necessary to 
characterize the sealed source waste stream to WIPP requirements resulting in WIPP-certifiable waste. 
 
Among other requirements, the characterization requirements of the Waste Analysis Plan (WAP) of the 
WIPP Hazardous Waste Facility Permit (HWFP; No. NM4890139088-TSDF) (Ref. 1) must be met in 
order to certify TRU waste for disposal at WIPP. Of particular interest for sealed sources is the WAP 
requirement for headspace gas sampling and analysis. The data quality objectives (DQOs) established by 
the WAP for headspace gas sampling and analysis are as follows: 
 

�� To confirm hazardous waste identification by acceptable knowledge (AK) 
 
�� To identify volatile organic compounds (VOCs) and quantify the concentrations of VOC 

constituents in the total waste inventory to ensure compliance with the performance standards 
of 20.4.1.500 NMAC (New Mexico Administrative Code; incorporating Title 40, Code of 
Federal Regulations, §264.601(c)) (Ref. 1). 

 
Based on Acceptable Knowledge Summary Report for Off-Site Source Recovery Sealed Sources (OSR-
MISC-03) (Ref. 2), the LANL sealed sources do not contain VOCs.  However, packaging materials are a 
potential source for VOCs. The WAP does not require the assignment of hazardous waste codes for 
organic constituents associated with packaging materials.  As such, no hazardous waste codes are 
assigned to the LANL sealed sources waste stream.  Therefore, with respect to the first DQO, because AK 
assigns no hazardous waste codes and demonstrates that the sealed sources meet the stringent criteria for 
qualification as U.S. Department of Transportation (DOT) special form and comply with the associated 
leak test requirement, headspace gas sampling and analysis confirmation is not necessary. 
 
The objective of this report is to demonstrate that the second DQO can be fulfilled without headspace gas 
sampling and analysis of the waste containers comprising the LANL sealed sources waste stream. 
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Because the TRU sealed sources do not contain VOCs, a headspace gas sample collected from a waste 
container packaged with the sealed sources would only represent the characterization of the packaging 
materials. The bounding quantification of potential VOCs from materials to be used for packaging the 
LANL sealed sources is the subject of this report.  
 
PURPOSE 
 
Headspace gas sampling and analysis was performed for the purpose of quantifying VOCs, hydrogen, and 
methane present in the headspace of waste containers packaging LANL sealed sources.  The purpose of 
this report is as follows:  
 

�� To summarize the results obtained from the analysis of headspace gas samples collected from 
waste containers including only the materials used to package LANL sealed sources  

 
�� To present a justification for assigning VOC concentration values for each waste container of 

LANL sealed sources in lieu of performing headspace gas sampling and analysis 
 

�� To determine the VOC concentrations of the target analytes that will be used to satisfy the 
reporting requirement of the WIPP HWFP (Module II.C.3.i): “Any waste container that does not 
have VOC concentration values reported for the headspace is not acceptable at WIPP” (Ref. 1). 

 
QUANTIFICATION OF POTENTIAL VOCs FROM PACKAGING MATERIALS 
 
Drum Preparation  
 
In accordance with OSR Project Drum Test-VOC Evolutions From Packaging Material (Ref. 3) the 
LANL OSR Project prepared ten (10) standard pipe overpack containers. As directed by the procedure, 
each drum was prepared with an identical configuration.  These drums contained only the packaging 
materials that are used in OSR Project drums. No sealed sources were present in any of the drums.   
 
Each empty standard pipe overpack container was initially inspected by performing the following steps: 
 

�� Open 55-gallon drum and inspect lid, locking ring, and gasket  
�� Remove rigid liner lid and fiberboard disk shim.  Inspect rigid liner lid to ensure vent hole is 

open. 
�� Remove fiberboard packing top and fiberboard flange shims 
�� Loosen all bolts in pipe component cap and hoist lid vertically off of the pipe component 
�� Inspect pipe component O-ring for damage 
�� Verify serial numbers on pipe component lid matches pipe component body. 

 
Each container was prepared for evaluation as follows: 
 

�� Place the poly shield insert into the payload cavity of the pipe component. 
�� The flanged lid of the pipe component was not installed to allow equilibration of VOCs 

throughout the pipe overpack container.  
�� Replace cane fiberboard flange shims, matching flange areas with cutouts in fiberboard 
�� Replace cane fiberboard packing top 
�� Install spacer(s) on top of cane fiberboard liner top 
�� Install rigid liner lid, verifying vent hole with a minimum 0.3 in. diameter 
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�� Measure vertical distance between the bottom of the rigid liner lid and the upper surface of the 
top fiberboard shim.  Verify distance is less than or equal to 0.5 in. 

�� Install drum lid (with filter previously installed) and closure ring, orient bolt closure ends 
downward and over the drum seam 

�� Ensure ring is properly seated on drum, thread drum closure bolt through the threaded drum 
closure ring lug and lightly tighten drum closure bolt. Torque to 40 ft-lb using calibrated torque 
wrench. 

�� Tighten lock nut against unthreaded drum closure ring lug 
�� Apply Tamper Indication Device (TID) to drum. 

 
Table 1 presents the materials included in each standard pipe overpack container. 

 
Table 1 Packaging Materials * 

 
Packaging Components Material of Construction Weight (kg) 

Poly Shield Insert High density polyethylene 29.5 
12” Pipe Component, 
without lid 

Stainless Steel, 
12-7/8 in. bolts 

82.6 

Dunnage Cane Fiberboard 28.6 
Rigid Liner and Liner Lid High density polyethylene 7.7 
DOT Type 7A 55 Gallon 
Drum, including lid and bolt 
ring 

Steel 

Drum gasket Type I—tubular styrene-butadiene 
Type II—foam styrene-butadiene 

Drum Filter (NucFil-013) Carbon composite 
3.70E-6 mol/s/mol fraction 

27.2 
 
 

* The packaging components used in this evaluation are compliant with the transportation 
specifications of the TRUPACT-II Authorized Methods for Payload Control (TRAMPAC), Revision 19a. 
 
As required by OSR Project Drum Test-VOC Evolutions From Packaging Material, (Ref. 3) a LANL 
Record of Drum Closure was completed for each drum.  Table 2 summarizes the information recorded on 
the LANL Record of Drum Closure Forms. 
 

Table 2 Drum Information 
 

Drum Serial # Drum Vent Type Drum Vent Serial # TID # Date Closed 
DB4342 NucFil-013 RFP-6798 0000019 11/21/01 
DB4340 NucFil-013 RFP-6782 0000063 11/21/01 
DB4339 NucFil-013 RFP-6781 0000043 11/21/01 
DB3724 NucFil-013 RFP-6779 0000037 11/21/01 
DB4345 NucFil-013 RFP-6796 0000001 11/21/01 
DB3725 NucFil-013 RFP-6784 0000024 11/21/01 
DB3726 NucFil-013 RFP-6800 0000066 11/21/01 
DB3723 NucFil-013 RFP-6795 0000071 11/21/01 
DB3721 NucFil-013 RFP-6777 0000039 11/21/01 
DB3720 NucFil-013 RFP-6778 0000202 11/21/01 

 
The packaged drums were placed in a secure storage location at LANL. 
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Headspace Gas Sampling and Analysis  
 
The drums were removed and transported to the LANL Headspace Gas sampling area.  Sampling was 
conducted on September 9, 2002, in accordance with Manual Headspace Gas Sampling for Analysis by 
INEEL (TWCP-DTP-1.2-074) (Ref. 4).  A 250-milliliter sample was collected in a SUMMA® canister 
from each drum and transported to the Idaho National Engineering and Environmental Laboratory 
(INEEL) for analysis for VOCs, hydrogen and methane with chain-of-custody (COC) forms. None of the 
samples were composited before analysis. 
 
In accordance with Manual Headspace Gas Sampling for Analysis by INEEL (TWCP-DTP-1.2-074) (Ref. 
4) a field blank, field duplicate, and field reference standard were collected during sampling and were 
included in the sampling batch sent to INEEL for analysis. The analysis was conducted in accordance 
with Analysis of Gas Samples for VOCs by GC/MS (ACMM-9930) (Ref. 5) and Analysis of Gas Samples 
for VOCs by GC/FID (ACMM-9910) (Ref. 6).  The analytical batch data report (BDR) LA02-HGAS/IA-
006 was subject to INEEL data generation verification and validation in accordance with RWMC Data 
Generation Level Data Validation (MCP-1850) (Ref. 7). The sampling BDR LA02-HGAS/IS-006 and the 
analytical BDR were validated and verified by LANL in accordance with Project Level Data Validation 
and Verification (TWCP-QP-1.1-010) (Ref. 8).  The sampling and analytical quality control samples met 
acceptance criteria and the headspace gas sampling and analysis quality assurance objectives specified by 
the WAP were met. 
 
Analytical Results 
 
The analytical results for the headspace gas samples collected from the 10 standard pipe overpack 
containers are tabulated in Table 3. The program required quantitation limit (PRQL) for the alcohols and 
ketones is 100 parts per million by volume (ppmv) and 10 ppmv for the remaining VOCs.  With the 
exception of three out of 32 analytes measured, the concentrations are reported at the method detection 
limit (MDL).  For acetone, cyclohexane, and toluene, the results are just slightly above detectable. The 
analytical results identified no tentatively identified compounds (TICs) as determined in accordance with 
Analysis of Gas Samples for VOCs by GC/MS (ACMM-9930) (Ref. 5). As shown in Table 3, the results 
are clearly orders of magnitude below the PRQL for the regulated VOCs. The concentrations of regulated 
and flammable VOCs and hydrogen and methane are very small and, in most cases, not detectable. 
Therefore, VOC contributions from packaging materials are insignificant for the sealed sources waste 
stream. 
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Table 3  Analyte Concentrations Resulting from Packaging Materials 
 

DRUM DB4345 DB4340 DB3721 DB4339 DB3726 DB3723 DB3724 DB3725 DB3720 DB4342 
Lab sample ID (INEEL) 02262002 02262005 02262006 02262007 02262008 02262009 02262010 02262011 02262012 02262013 
Acetone ppmv 1.1 J 1.5 J 1.7 J 1.2 J 1.2 J 1.5 J 1.7 J 0.80 J 1.6 J 0.86 J 
Benzene ppmv 0.055 U 0.056 U 0.055 U 0.054 U 0.056 U 0.054 U 0.056 U 0.057 U 0.055 U 0.058 U 
Bromoform ppmv 0.018 U 0.018 U 0.018 U 0.017 U 0.018 U 0.017 U 0.018 U 0.018 U 0.018 U 0.019 U 
Butanol ppmv 0.059 U 0.060 U 0.060 U 0.058 U 0.060 U 0.058 U 0.060 U 0.062 U 0.060 U 0.062 U 
Carbon tetrachloride ppmv 0.033 U 0.034 U 0.034 U 0.033 U 0.034 U 0.033 U 0.034 U 0.035 U 0.034 U 0.035 U 
Chlorobenzene ppmv 0.031 U 0.032 U 0.032 U 0.031 U 0.032 U 0.031 U 0.032 U 0.033 U 0.032 U 0.033 U 
Chloroform ppmv 0.030 U 0.031 U 0.031 U 0.030 U 0.031 U 0.030 U 0.031 U 0.032 U 0.031 U 0.032 U 
Cyclohexane ppmv 1.9 J 2.1 J 2.6 J 2.2 J 1.8 J 2.4 J 2.2 J 1.7 J 1.9 J 1.0 J 
1,1-Dichloroethane ppmv 0.047 U 0.048 U 0.048 U 0.047 U 0.048 U 0.047 U 0.048 U 0.049 U 0.048 U 0.050 U 
1,2-Dichloroethane ppmv 0.052 U 0.053 U 0.052 U 0.051 U 0.053 U 0.051 U 0.052 U 0.054 U 0.052 U 0.054 U 
1,1-Dichloroethylene ppmv 0.074 U 0.075 U 0.075 U 0.073 U 0.076 U 0.073 U 0.075 U 0.077 U 0.075 U 0.078 U 
cis-1,2-Dichloroethylene ppmv 0.038 U 0.039 U 0.039 U 0.038 U 0.039 U 0.038 U 0.039 U 0.040 U 0.039 U 0.040 U 
trans-1,2-Dichloroethylene ppmv 0.052 U 0.053 U 0.052 U 0.051 U 0.053 U 0.051 U 0.053 U 0.054 U 0.052 U 0.055 U 
Ethyl benzene ppmv 0.045 U 0.046 U 0.046 U 0.045 U 0.047 U 0.045 U 0.046 U 0.048 U 0.046 U 0.048 U 
Ethyl ether ppmv 0.079 U 0.080 U 0.080 U 0.078 U 0.081 U 0.078 U 0.080 U 0.083 U 0.080 U 0.083 U 
Methyl ethyl ketone ppmv 0.098 U 0.10 U 0.099 U 0.097 U 0.10 U 0.097 U 0.099 U 0.10 U 0.099 U 0.10 U 
Methyl isobutyl ketone  ppmv 0.040 U 0.041 U 0.040 U 0.040 U 0.041 U 0.040 U 0.040 U 0.042 U 0.040 U 0.042 U 
Methylene chloride ppmv 0.082 U 0.084 U 0.083 U 0.081 U 0.084 U 0.081 U 0.083 U 0.086 U 0.083 U 0.087 U 
1,1,2,2-Tetrachloroethane ppmv 0.030 U 0.031 U 0.031 U 0.030 U 0.031 U 0.030 U 0.031 U 0.032 U 0.031 U 0.032 U 
Tetrachloroethylene ppmv 0.028 U 0.029 U 0.028 U 0.028 U 0.029 U 0.028 U 0.028 U 0.029 U 0.028 U 0.030 U 
Toluene ppmv 0.052 J 0.062 J 0.054 J 0.061 J 0.062 J 0.047 J 0.092 J 0.075 J 0.063 J 0.038 J 
1,1,1-Trichloroethane ppmv 0.032U 0.033 U 0.032 U 0.032 U 0.033 U 0.032 U 0.033 U 0.034 U 0.032 U 0.034 U 
Trichloroethylene ppmv 0.028 U 0.029 U 0.029 U 0.028 U 0.029 U 0.028 U 0.029 U 0.030 U 0.029 U 0.030 U 
1,1,2-Trichloro-1,2,2-
trifluoroethane 

ppmv 0.021 U 0.022 U 0.022 U 0.021 U 0.022 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 U 

1,3,5-Trimethylbenzene ppmv 0.032 U 0.032 U 0.032 U 0.031 U 0.032 U 0.031 U 0.032 U 0.033 U 0.032 U 0.033 U 
1,2,4-Trimethylbenzene ppmv 0.036 U 0.036 U 0.036 U 0.035 U 0.036 U 0.035 U 0.036 U 0.037 U 0.036 U 0.038 U 
p/m-Xylene ppmv 0.045 U 0.046 U 0.046 U 0.045 U 0.047 U 0.045 U 0.046 U 0.048 U 0.046 U 0.048 U 
o-Xylene ppmv 0.033 U 0.034 U 0.034 U 0.033 U 0.034 U 0.033 U 0.034 U 0.035 U 0.034 U 0.035 U 
Hydrogen Vol% 0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.012 U 0.012 U 
Methane Vol% 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 
Methanol ppmv 2.6 U 2.7 U 2.7 U 2.5 U 2.7 U 2.6 U 2.7 U 2.7 U 2.6 U 2.8 U 
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POTENTIAL VOCs FROM RADIOLYSIS 
 
Sealed radioactive sources, as packaged by the OSR Project, are not capable of significant hydrogen or 
VOC generation from radiolytic interaction.  The AK documentation available demonstrates that sources 
meet DOT special form, and comply with the requirement for a leak test (Ref. 2).  In addition, physical 
inspection during the visual examination assures that no VOC-bearing materials are associated with the 
TRU sealed source waste.  Thus the sealed barrier prevents any possible interaction between alpha 
radiation and the compounds present in the packaging.  By definition, no radiolytic gas generation is 
possible from the alpha and beta energy contained by the sealed sources. 
 
The release of VOCs and hydrogen from the interactions of gamma radiation or neutron particles is zero 
or nearly zero as shown by the following analysis.  Six hydrogen generation test vessels, or canisters, 
were loaded with a variety of materials, including the high density polyethylene used for packaging sealed 
sources, and were exposed to a neutron source loaded in each canister in the center of the material.  The 
headspace gas in the canisters was sampled and subjected to gas chromatography measurements.  With 
the exception of some residual hydrogen being released from packaging materials observed during curing, 
there was no hydrogen detected from radiolysis. The results from the tests are given in Table 4. 
 

Table 4 Empirical Measurement Results of H2 Released  
From Irradiated Packaging Materials 

 
Canister # Material H2 Concentration After 114 Days Effective “G” 

Value* 
1 Concrete and 

Polybeads 
<1.29 ppmv** <0.012 

2 High Density 
Polyethylene 

<1.29 ppmv** <0.045 

3 Borated Polyethylene <1.29 ppmv** <0.017 
4 Water-Extended 

Polyethylene 
<1.29 ppmv** 

(H2 evolution from  
residual curing = 35 ppmv) 

<0.026 

5 Poly Cast  <1.29 ppmv** 
(H2 evolution from  

residual curing = 41 ppmv) 

<0.024 

*  The units for the effective “G” value are molecules of H2 released per 100 electron volts of energy 
absorbed. 
** 1.29 ppm is the lower limit of detection for the gas chromatograph. 
 
As shown in Table 4, the effective G values (gas generation release potential) measured in this test are 
insignificant for all tested materials.  A low G value indicates low gas generation release and is associated 
with low hydrogen concentration also presented in Table 4.  Low hydrogen generation has been correlated 
to low VOC generation.  The G values for VOCs observed in previous studies (Ref. 9) were consistently 
more than a factor of 200 below those observed for hydrogen generation. Therefore, the generation of 
VOCs from non-alpha radiolysis is inconsequential for these packaging materials.  
 
CONCLUSIONS 
 
The analytical results listed in Table 3 for the packaging materials alone demonstrate that VOC, 
hydrogen, and methane concentrations are well below the PRQLs for those compounds.  The headspace 
gas analysis taken from the combination of packaging materials and neutron sources provide confirmation 
that radiolytic generation of headspace gas from alpha, beta, gamma, and neutron emissions is 
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inconsequential.  Therefore, the WAP DQO for identifying VOCs and quantifying the concentrations of 
VOC constituents can be fulfilled without headspace gas sampling and analysis of the waste containers 
comprising the LANL sealed source waste stream. 
 
For the purpose of assigning headspace gas VOC concentration values to the OSR Project sealed source 
waste stream, UCL90 calculations were performed in accordance with Calculation of UCL90 Values 
(TWCP-DTP-1.2-006) (Ref. 10) using the results listed in Table 3.  The resulting concentrations are 
presented in Table 5. 
 
 
 
 
 

Table 5 Proposed LANL Sealed Sources Waste Container  
Headspace Gas VOC Concentration Values 

 
Compound Concentration  

(ppmv) 
Acetone 1.46 
Benzene 0.03 
Bromoform 0.01 
Butanol 0.03 
Carbon Tetrachloride 0.02 
Chlorobenzene 0.02 
Chloroform 0.02 
Cyclohexane 2.17 
1,1-Dichloroethane 0.02 
1,2-Dichloroethane 0.03 
1,1-Dichloroethylene 0.04 
cis-1,2-Dichloroethylene 0.02 
trans-1,2-Dichloroethylene 0.03 
Ethyl Benzene 0.02 
Ethyl Ether 0.04 
Methanol 1.35 
Methyl ethyl ketone 0.05 
Methyl isobutyl ketone 0.02 
Methylene Chloride 0.04 
1,1,2,2-Tetrachloroethane 0.02 
Tetrachloroethylene 0.01 
Toluene 0.07 
1,1,1-Trichloroethane 0.02 
Trichloroethylene 0.02 
1,1,2-Trichloro-1,2,2-trifluoroethane 0.01 
1,3,5-Trimethylbenzene 0.02 
1,2,4-Trimethylbenzene 0.02 
p/m-Xylene 0.02 
o-Xylene 0.02 
Hydrogen 0.01 (vol %) 
Methane 0.002 (vol %) 
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Attachment E

Verification That Container LA00000061414 Has No Hazardous Constituents Nor Any Volatile
Organic Compounds

On September 30, 2003 the Permittees received a letter from NMED regarding additional
information requested by the agency for the permit modification entitled LANL Sealed Sources
Wastes Streams Headspace Gas Sampling and Analysis Requirements.

The NMED requested a listing of all drums at LANL which currently contained sealed sources. 
From that list NMED indicated that they would randomly “select at least one specific
source/container from that list for which the required information would be provided in a revised
PMR.”

NMED subsequently selected container LA00000061414.

The information requested by the NMED is as follows:
• Defense determination for individual sources
• Container packaging material examinations/considerations
• Transuranic status of sources
• Process information on how the sealed sources were generated, especially the

contents of the sealed sources with respect to hazardous constituents
• Information pertaining to the outer casing not being of VOC bearing materials
• Estimated volume of the waste stream
• Technical difficulties associated with sampling sealed sources
• Clarify the national security issues of the PMR

It is the belief of the Permittees that bullets 1 through 5 are the crux of the issue however each of
these requests have been addressed.

Container LA00000061414 is packaged with two sealed sources manufactured by the Monsanto
Research Laboratory and have been identified with the serial numbers M364 and M561.

Both sources are plutonium 239/beryllium sources.

Appendix 1 of this Attachment is a letter from Ms. Jesse Hill Roberson, Assistant Secretary for
Environmental Management to Dr. Ines Triay, Manager of the Carlsbad Field Office dated July
8, 2003.  This letters states in part the following: “The Pu-239 in these sources is weapons-grade
plutonium manufactured at either the Savannah River Site or Hanford.”  It further states “The
Pu-239 sources, as a group, are waste from defense activities as defined in the Nuclear Waste
Policy Act...”  Therefore, the Pu-239 sources are defense related material and allowable for
disposal at WIPP.

The container packaging material is described in detail in Attachment D entitled Headspace Gas
Sampling and Analysis Evaluation for LANL Sealed Sources.  Page 2 of 8 describes the drum



preparation and Table 1 lists the specific packaging materials.
In response to stakeholder comments which were submitted to the NMED on July 28, 2003 the
Permittees responded to a comment regarding packaging (Comment 37).
Both Attachment D and Comment 37 are included as Appendix 2 of this Attachment

Since this is a Pu-239 source it definitely qualifies as transuranic and acceptable at the WIPP
facility.

Appendix 3 of this Attachment is the Nuclear Materials Management and Safeguards System
Report SS-1 indicating that sources M-364 and M-561 are Pu-239 sources manufactured by
Monsanto.

Appendix 4 of this Attachment are shipping information for sources M-364 and M-561.  Both
documents indicate these are plutonium neutron sources.  The container material is identified as
tantalum and stainless steel and the method of sealing is “welded”.  Finally in the lower right
hand area of the page the sources have been identified as “recanned”.  This means the sources
were physically removed from there original cannister and placed in a new cannister as will be
discussed later.

Appendix 5 of this Attachment is a report from the Monsanto Research Corporation entitled
“Inspection and Recanning Program of PuBe Neutron Sources”, dated January 7, 1964.

Page three of the Introduction describes the Monsanto fabrication process for these sealed
sources including M-364 and M-561.  The process involves placing the Pu pellet into a beryllium
cup which was then placed in a tantalum case and sealed with a tantalum plug.  This was sealed
by tungsten-inert gas welding.  The Pu and Be were then heated to about 2000 degrees centigrade
and then allowed to cool.  The potential for any hazardous constituent or volatile organic
compound to be present in the tantalum sealed case is impossible.

This recanning process was required due to a single sealed source exploding.  It was found that
water had entered the source during leak testing which caused gas to be produced and the internal
pressure rose to over 2000 psi which caused a failure of the cannister.  The leak test procedure
has been revised and immersion in water or solvent is no longer performed.  

It is impossible that any VOCs would remain after heating to 2000 degrees centigrade; no other
materials other than Pu, Be, Ta, Ti and stainless steel are present in the sources (see page 3 of the
report) and any contaminant in the source would create off-gassing and the source cannister
would be deformed from the internal pressure.

On page 11 of the report are the group serial numbers of the sources to be recanned and on page
14 of the report are the sources that were NOT recanned.  Neither M-364 nor M-561 are on this
list.

Included as Appendix 6 of this Attachment is the information on the reference standard and the
swipes from M-364 and M-561 which indicate the sources are not leaking and there is no



potential of contamination.

Appendix 7 of this Attachment includes the VE report for container LA00000061414 which
indicates the type of container configuration (page 1, item 2), that the outer casing is made of
non-VOC bearing material (page 1, item 5), that the drums contains Pu239Be sources identified
as M364 and M561 (page 2, item 1) and that the drums contains no prohibited items (page 3).

The estimated quantity of containers within the sealed sources waste stream, the national security
issues and the lack of storage for “attractive materials” has been addressed in the preamble to this
PMR..
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IOE F 132S8

18-89)
EFG \07-901

Jnited States Government

July 8, 2003DATE:

REPlY TO
ATTN OF: EM-22 (Robert Campbell, 678-567-0336)

SUBJECT: Plutoni~-239 Sealed Sources

TO: Dr. In6s Triay, Manager, Carlsbad Field Office

The Albuquerque Operations Office requeste.d that the Office of Enviror mental Management
(EM) review and make a determination regarding the eligibility for dis~'sal at the Waste'
I,solation Pilot Plant (WIPP) ofplutonium-239 (pu-239) sources. The hi;tory of the production
and use of these sources and other information has been reviewed by the Office of General
Counsel (GC) pursuant to the guidance concerning atomic energy defen~ e activities and the
requirements of the Waste Isolation Pilot Plant Land Withdrawal Act. Tms review was
undertaken in order to support the acceler3;ted recovery of Pu-:;239 sources by the Off-Site Source
Recovery Program at the Los Alamos National Laboratory.

This review revealed the following about these sealed sources:

....

All Pu-239 sources were provided to lessees under loan-lease agree~ents. The Atomic
Energy Commission and its successor. the Department of Energy (D()E), retained title to
these sources, and the loan-lease agreements prohibited the user from altering the fornt of the
material, specifically so this material could be recalled for use in weapons programs.
Pu-239 has never been sold'under the DOE's Isotope Sales Program.
The Pu-239 in these sources is weapons-grade plutonium manufactur~ at either the
Savannah River Site or Hanford. All of the Pu-239 was manufacturolfor weapons
production. .
Of the 2.400 Pu-239 sources manufactured, about 1,320 were returnel to the DOE and the
plutonium was recovered and returned to plutonium stockpiles. '

The Pu-239 sources, as a group, are waste from defense activities as ([efined in the Nuclear
Waste Policy Act (NWP A) because they were the result of defense mlclear materials
production, defense nuc.ear waste and materials by-product managen ,ent, and defense
nuclear materials security and safeguards and security investigations.

The result of this review is that EM and GC have concluded plutoniWl-2:~9 sealed sources meet
the definition of defense waste as defmed in the NWP A and described in the September 9. 1996.
memorandum by Robert R. Nordhaus. Interpretation of the Term 'Atomi, Energy Defense
Activities I As Used In the Waste Isolation Pilot Plant Land Withdrawal Act. This detennination
is limited to pu-239 sealed sources. .



2
If you have any questions about tllis detennination. please contact Ms. Patrice M. Bubar,
Associate Deputy Assistant Secretary, Office of Integration and Dispost on at (202) 586-5151, or
Mr. Paul Detwiler, Office of General Counsel at (202) 586-1371.

Jack Tillman, DOE-AL
Ralph Erickson, DOE-OLASO

cc:



APPENDIX 2

PACKAGING MATERIAL FOR SEALED SOURCES



IlEADSPACE GAS SAMPLING AND ANALYSIS EV ALUAllON
FOR LANL SEALED SOURCES

LAUR-O3-0917

L. Leonard
Los Alamos National Laboratory

INTRODUCTION

Since 1999, the Los Alamos National Laboratory (LANL), Off-Site Source Recovery (OSR) Project has
been identifying and collecting radioactive sealed sources that are no longer needed. There is an existing
backlog of sealed sources in known locations that are not secure. The OSR Project's mission is to secure
and safely dispose of these seated sources. The basis for this action is to eliminate the homeland security
issues associated with this excess material while it remains unsecured. The vast majority of these
sources contain transuranic (TRU) isotopes. Most of the TRU sealed sources are beyond the activity
limits for acceptance at low-level waste disposal facilities. However, these sealed sources are candidates
for disposal at the Waste Isolation Pilot Plant (WIPP). Many of these sources are the result of "atomic
energy defense activity." Many more may be determined to meet this WIPP eligibility requirement at
some time in the future.

In all cases, the excess unwanted TRU materials are considered to be of high attractiveness, which
presents a homeland security risk if not appropriately secured and safeguarded. The Department of
Energy (Dc;)E) and the National Nuclear Security Administration have determined that the maximum level
of risk reduction will occur only when the recovered sealed sources are dispositioned as TRU waste by
permanent isolation. The objective, therefore, is to recover, package as waste, and transfer all eligible-
sealed sources to WIPP as expeditiously as possible. To achieve this objective it is necessary to
characterize the sealed source waste stream to WIPP requirements resulting in WIPP-certifiable waste.

Among other requirements, the characterization requirements of the Waste Analysis Plan (W AP) of the
WIPP Hazardous Waste Facility Pennit (HWFP; No. NM4890139088-TSDF) (Ref. 1) must be met in
order to certify TR U waste for disposal at WIPP. Of particular interest for sealed sources is the W AP
requirement for headspace gas sampling and analysis. The data quality objectives (DQOs) established by
the W AP for headspace gas sampling and analysis are as follows:

To confirnl hazardous waste identification by acceptable knowledge (AK)

To identify volatile organic compounds (VOCs) and quantify the concentrations ofVOC
constituents in the total waste inventory to ensure compliance with the performance standards
of 20.4.1.500 NMAC (New Mexico Administrative Code; incorporating Title 40, Code of

Federal Regulations, §264.601(c» (Ref. I).

Based on Acceptable Knowledge Summary Report for Off-Site Source Recovery Sealed Sources
(OSR-MISC-O3) (Ref. 2), the LANL sealed sources do not contain VOCs. However, packaging
materials are a potential source for VOCs. The W AP does not require the assignment of hazardous
waste codes for organic constituents associated with packaging materials. As such, no hazardous waste
codes are assigned to the LANL sealed sources waste stream. Therefore, with respect to the first DQO,
because AK assigns no hazardous waste codes and demonstrates that the sealed sources meet the
stringent criteria for qualification as U.S. Department of Transportation (DOT) special form and comply
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with the associated leak test requirement, headspace gas sampling and analysis confinnation is not

necessary.

The objective of this report is to demonstrate that the second DQO can be fulfilled without headspace gas
sampling and analysis of the waste containers comprising the LANL sealed sources waste stream.
Because the TRU sealed sources do not contain VOCs, a headspace gas sample collected from a waste
container packaged with the sealed sources would only represent the characterization of the packaging
materials. The bounding quantification of potential VOCs from materials to be used for packaging the
LANL sealed sources is the subject of this report.

PURPOSE

Headspace gas sampling and analysis was perfonned fOT the purpose of quantifying VOCs, hydrogen, and
methane present in the headspace of waste containers packaging LANL sealed sources. The purpose of
this report is as follows:

To smnmarize the results obtained from the analysis ofheadspace gas samples collected from
waste containers including only the materials used to package LANL sealed sources

To present a justification for assigning VOC concentration values for each waste container of
LANLsealed sources in lieu of perronning headspace gas sampling and analysis

To detennine the VOC concentrations of the target analytes that will be used to satisfy the
reporting requirement of the WIPP HWFP (Module II.C.3.i): "Any waste container that does not
have VOC concentration values reported for the headspace is not acceptable at WIPP" (Ref. 1).

QUANTIFICATION OF POTENTIAL VOCs FROM PACKAGING MATERIALS

Drum Preparation

In accordance with OSR Project Drum Test- VOC Evolutions From Packaging Material (Ref. 3) the
LANL OSR Project prepared ten (10) standard pipe overpack containers. As directed by the procedure,
each drmn was prepared with an identical configuration. These drmns contained only the packaging
materials that are used in OSR Project drums. No sealed sources were present in any of the drmns.

Each empty standard pipe overpack container was initially inspected by perfonning the following steps:

Open 55-gallon <h"lUn and inspect lid, locking ring, and gasket
Remove rigid liner lid and fiberboard disk shim. Inspect rigid liner lid to ensure vent hole is open.
Remove fiberboard packing top and fiberboard flange shims
Loosen all bolts in pipe component cap and hoist lid vertically off of the pipe component
Inspect pipe component O-ring for damage
Verify serial nwnbers on pipe component lid matches pipe component body.

Each container was prepared for evaluation as follows:

Place the poly shield insert into the payload cavity of the pipe component
The flanged lid of the pipe component was not installed to allow equilibration ofVOCs throughout

the pipe overpack container.
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Replace cane fiberboard flange shims, matching flange areas with cutouts in fiberboard
Replace cane fiberboard packing top
Install spacer(s) on top of cane fiberboard liner top
Install rigid liner lid, verifying vent hole with a minimum 0.3 in. diameter
Measure vertical distance between the bottom of the rigid liner lid and the upper surface of the
top fiberboard shim. Verify distance is less than or equal to 0.5 in.
Install dnnn lid (with filter previously installed) and cloSln"e ring, orient bolt closure ends
downward and over the drum seam
Ensure ring is properly seated on drum, thread dnnn cloSln"e bolt through the threaded drum
closure ring lug and lightly tighten dnnn closure bolt Torque to 40 ft-lb using calibrated torque
wrench.
Tighten lock nut against unthreaded dnnn cloSln"e ring lug
Apply Tamper Indication Device (llD) to drum.

Table I presents the materials included in each standard pipe overpack container.

Table 1 Packaging Materials *

As required by OSR Project Drum Test- VOC Evolutions From Packaging Material, (Ref. 3) a LANL
Record ofDnun Closme was completed for each dnun. Table 2 smmnarizes the information recorded on
the LANL Record of Dnun Closme Forms.

Table 2 Drum Information
- --~ -~

I Drum Serial # I Drum Vent Type I Drum Vent Serial # ,- TID # -Date Closed

DB4342 NucFil-O13 RFP-6798 0CN:r019 11/21/01
DB4340 NucFil-O13 RFP-6782 <xxxxx)3 11/21/01

1<XXXX>43
~ ,

J 

1]/21/01
I 11/21/01

j RFP-6781
I ~-

DB4339
DB3n4 ~- --

I NucFil-Ol3 I RFP-6796-

I NucFil-Ol3 I RFP-6784

I 

DB4345
I DB3725

(XXXXKi6 11/21/01

(xxxx}71 11/21/01
(xxxx}39 11/21/01

~ ---~

DB3n6 NucFil-O13 RFP-6800
DB3723 NucFil-O13 RFP-6795
DB3nl NucFil-O13 RFP-6777

~[Jliil/0l10000202DB3720 I NucFil-O13 IRFP-6778

The packaged drums were placed in a secure storage location at LANL.
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Headspace Gas Sampling and Analysis

The drums were removed and transported to the LANL Headspace Gas sampling area. Sampling was
conducted on September 9, 2002, in accordance with Manual Headspace Gas Sampling for Analysis
by INEEL (TWCP-DTP-l.2-074) (Ref. 4). A 250-milliliter sample was collected in a SUMMA@
canister from each drum and transported to the Idaho National Engineering and Environmental
Laboratory (INEEL) for analysis for VOCs, hydrogen and methane with chain-of-custody (COC) forms.
None of the samples were composited before analysis. .

In accordance with Manual Headspace Gas Samplingfor Analysis by INEEL (1WCP-DTP-l.2-074)
(Ref. 4) a field blank. field duplicate, and field reference standard were collected during sampling and
were included in the sampling batch sent to INEEL for analysis. The analysis was conducted in
accordance with Analysis of Gas Samples for VOCs by GC/MS (ACMM-9930) (Ref. 5) and Analysis
of Gas Samples for VOCs by GC/FID (ACMM-9910) (Ref. 6). The analytical batch data report (BDR)

LA02-HGAS/IA-OO6 was subject to INEEL data g~eration verification and validation in accordance
with RWMC Data Generation Level Data Validation (MCP-1850) (Ref. 7). The sampling BDR LA02-
HGAS/IS-OO6 and the analytical BDR were validated and verified by LANL in accordance with Project
Level Data Validation and Verification (TWCP-QP-I.I-OIO) (Ref. 8). The sampling and analytical
quality control samples met acceptance criteria and the headspace gas sampling and analysis quality
assurance objectives specified by the W AP ~rere met.

Analytical Results

The analytical results for the headspace gas samples collected from the 10 standard pipe overpack
containers are tabulated in Table 3. The program required quantitation limit (PRQL) for the alcohols and
ketones is 100 parts per million by volwne (ppmv) and 10 ppmv for the remaining VOCs. With the
exception of three out of 32 analytes measured, the concentrations are reported at the method detection
limit (MDL). For acetone, cyclohexane, and toluene, the results are just slightly above detectable. The
analytical results identified no tentatively identified compounds (TICs) as detennined in accordance with
Analysis of Gas Samples for VOCs by GC/MS (ACMM-9930) (Ref. 5). As shown in Table 3, the
results are clearly orders of magnitude below the PRQL for the regulated VOCs. The concentrations of
regulated and flammable VOCs and hydrogen and methane are very small and, in most cases, not
detectable. Therefore, VOC contributions from packaging materials are insignificant for the sealed
sources waste stream.
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POTENTIAL VOCs FROM RADIOL YSIS

Sealed radioactive sources, as packaged by the OSR Project, are not capable of significant hydrogen or
VOC generation from radiolytic interaction. The AK documentation available demonstrates that sources
meet DOT special form, and comply with the requirement for a leak test (Ref. 2). In addition, physical
inspection during the visual examination assures that no VOC-bearing materials are associated with the
TRU sealed source waste. Thus the sealed barrier prevents any possible interaction between alpha
radiation and the compounds present in the packaging. By definition, no radiolytic gas generation is
possible from the alpha and beta energy contained by the sealed sources.

The release ofVOCs and hydrogen from the interactions of gamma radiation or neutron particles is zero
or nearly zero as shown by the following analysis. Six hydrogen generation test vessels, or canisters,
were loaded with a variety of materials, including the high density polyethylene used for packaging sealed
sources, and were exposed to a neutron source loaded in each canister in the center of the material. The
headspace gas in the canisters was sampled and subjected to gas chromatography measurements. With
the exception of some residual hydrogen being released from packaging materials observed during curing,
there was no hydrogen detected from radiolysis. The results from the tests are given in Table 4.

Table 4 Empirical Measurement Results of Hz Released
From Irradiated Packaging Materials

<0.024Poly Cast <1.29ppmv..
(H2 evolution from

residual curing = 41 ppmv)
* IDe umts tor me effective "G" value"are molecules ofH2 =;ele~d p-;r 100 electron volts of energy

absorbed.
** 1.29 ppm is the lower limit of detection for Ihe gas chromatograph.

As shown in Table 4, the effective G values (gas generation release potential) measured in this test are
insignificant for all tested materials. A low G value indicates low gas generation release and is associated
with low hydrogen concentration also presented in Table 4. Low hydrogen generation has been
couelated to low VOC generation. The G values for VOCs observed in previous studies (Ref. 9) were
consistently more than a factor of 200 below those observed for hydrogen generation.. Therefore, the
generation ofVOCs from non-alpha radiolysis is inconsequential for these packaging materials.

CONCLUSIONS

The analytical results listed in Table 3 for the packaging materials alone demonstrate that VOC, hydrogen,
and methane concentrations are well below the PRQLs for those compounds. The headspace gas
analysis taken from the combination of packaging materials and neutron sources provide confim1ation that
radiolytic generation of headspace gas from alpha, beta, gamma, and neutron emissions is inconsequential.
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Therefore, the W AP D<JO for identifying V()Cs and quantifying the concentrations of VOC constituents
can be fulfilled without headspace gas sampling and analysis of the waste containers comprising the
LANL sealed source waste stream.

For the pwpose of assigning headspace gas VOC concentration values to the OSR Project sealed source
waste stream, UCL9o calculations were perfonned in accordance with Calculation of UCL90 Values
(fWCP-DTP-l.2-006) (Ref. 10) using the results listed in Table 3. The resulting concentrations are
presented in Table 5.

Table 5 Proposed LANL Sealed Sources Waste Container
Headspace Gas VOC Concentration Values

Compound

I=~;;:::::J

1.46

IAcetone

I Benzene 0.03

0.0]

0.03
j Carbon Tetrachloride
I Chlorobenzene

! 

0.02

0.02
I Chloroform 0.02

I 

CvcIohexane

I I,l-D~hIoroethane

I 

2.17I 

0.02

0.03I 1,2-DichJ~roethane

I 1.1-Dichloroethvlene

cis-12-Dichloroethvlene
0.04

i 0.02

I ~s':-l .2-Dichloroethylene 0.03
0.02

0.04
, _Ethyl B~

I Methanol

'MethYl ethyl ketone

I 

135
I 0.05

0.02Meth I isobu I ketone
Meth lene Chloride
1, 1,2,2- Tetrachloroethane

I Tetrachloroethylene -

0.04
0.02

.0.01I 
0.07

I 0.02
Toluene
I I I-Trichloroethane I

I Tri~hl~~~~~h~);~--- - 0.02

0.01

0.02

0.02

0.02

0.02

I ] ,],2- Tri~~~o- ] ,2,2-trifluoroethane

I 1,3,5- Trimethylbenzene

11];4- Trimethylbenzene
I p/m-Xylene

i o-Xvlene
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meet all of the characterization requirements of newly generated waste. This

means that as they are packaged the AK is verified visually using the VE

technique and no subsequent AK verification is required (i.e., subsequent

radiography is not needed).

Comment 36: It is not clear how visual examination will detennine that the outer casing is of

non- VOC bearing material. (B-22). This should be made specific.

Response: The containers for sealed sources are metallic. As such they are not VOC bearing

material.

Comment 37: The proposal states that a waste stream VOC source term for packaging is to be

established based on sampling of five or more containers holding packaging

materials "typical and representative" of such materials in the waste stream. (at

B-4). It is not stated whether all sealed sources in the waste stream in question

will be repackaged using substantially similar methods and materials, although

that is the implication. This should be made explicit.

All LANL OSR Program TRU sealed sources are packaged in a Pipe OverpackResponse:

Component assembly payload container. Four variations currently approved and

used are:

The standard 12" Pipe Component is used for sealed sources containing pure

isotopes ofPu-239, Pu-238, or Am-241. These sources do not require shielding

beyond that afforded by the steel in the 12" pipe.
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NUCLEAR MATERIALS MANAGEMENT AND SAFEGUARDS SYSTEM REPORT
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APPENDIX 4

SHIPPING DOCUMENTS OF SOURCES M-364 AND M-561







APPENDIX 5

MONSANTO REPORT ON RECANNING SEALED SOURCES



MONSANTO HE SEARCH CORPO.RATION
MOUND LABORATORY M~lISBURG, OHIO

U, 5, GOVER~~jEI\'T COI\'TRACT NO. AT'33'j-GEN'53

AREA CODE 313
860-3311

November 25, 1963 ~

Conunander
New York Naval Shipyard .
Naval Base
Brooklyn 1, New York

Dear Conunander:

Return of PuBe Neutron Sources
for Inspection and Recanning

The Recanning Program was initiated because of the discovery,
in August 1960, of one source which had developed sufficient
internal pressure to cause a visually detectable swelling of
the outer stainless steel cont,ainer. While the cause of the
abnormality was determined and source fabrication procedures
were inunediately modified to prevent any possibility of pres-
sure development in newly fabricated sources, there was some
question as to the condition of the 740 sources previously
fabricated and in the hands of users. A program of recall of
all previously fabricated sources was therefore initiated.
During the past three years, therefore, you have received
several letters requesting return of your sources for inspec-
tion and recanning. The serial numbers of the sources you
are now holding which have not been returned are listed as
follows:

M-l

At the present stage of completion 650 of the 740 sources in
question have beenrecanned. There has been no indication of
internal pressure or potentially hazardous condition in any
source, except for the single source which resulted in initi-
ation of the program. Because of the favorable results the
program is, therefore, being closed out effective January 1, 1964.

A SUB SID I A R "Y 0 F M 0 N SAN T 0 C HEM I C A L COM PAN Y



.
Commander, New York
Naval Shipyard 2 .November 25, 1963

To permit orderly close-out of the program, shipment of sources
to be recanned must be made to permit receipt at Mound Laboratory
on or before December 15, 1963. We will not accept collect ship-
ments after that date.

A dimensional check requirement will be, placed on sources, for-
merly subject to recanning, which are not received prior to the.
cut-off date. This can be performed concurrently with the six-
month alpha wipe test now required of licensees.

A comprehensive report of the investigation of the original ab-
bormal source and of the results of the recanning program will
be forwarded to all holders of PuBe sources in early 1964, to-
ge~h~r wi~h instr~ctions for performing the dimensional che~ks.

Thank you for your cooperation in this matter.

V~ry truly yours, "

0-

M. R. Hertz
Group Leader, Sources

,
:MRH: 19















































APPENDIX 6

SWIPE DATA ON SOURCES 
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HPAL ANALYSIS REPORT FORM

FILE: 23019868
Comments: rutgers university
SAMPLE DESCRIPTION ANALYSIS REQUESTED

Berthold 780 at TA-50
Sample Date: 9/3/03 Nucon Name: Leonard Manzanares
TA: 00 TA: 52
BLDG: N/A Analyst: Trujillo Isaac MS: K988

,
Sample Alpha 2*sigma Alpha Beta 2*sigma Beta

ID Activity dpm MDA Activity dpm MDA
# dpm dpm dpm dpm

RCT

0

1
2

3
4

5
6
7
8

9

10
11
12
13

NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA

NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA

5.0
5.1
6.3
5.0
6.3
5.9
5.0
4.9
5.5
6.6
5.0
5.1
6.3
5.0
6.3

NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA

NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA

7.7
7.4
7.0
7.5
9.5
8.3
7.0
7.7
7.7
9.0
7.7
7.4
7.0
7.5
9.515
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SPECIAL FORM CAPSULE
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